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$1 ng) fr iT Mien ow) Stor: 
To the Moſt Ho No URABLE ., 


. 


The 
Lord High Chancellor of Great-Britain, &c. 
My Loxn, | 
ou gave an Intruder ſo kind a Reception at 
his firſt Addreſs, that he is delighted with a 


fo. IM 'S 
172 Pretence to make you a ſecond. 


[ 


— 


affect the Mind with a due Admiration for the Original, 
which he has ſo well copied. 1 10 
This Treatiſe of Philoſophy the Author calls The Right 
Uſe of the Contemplation of the World, &c. Thro* the Whole of 
which there runs ſuch a Strain of unaffected Piery, that I 
doubt not but his good Intentions (even tho he had not 
executed them ſo well as he has done) muſt have already 
procured him the inward Satisfaction of that Glorious Pro- 
miſe made to the Father of the Faithful, and, thro* him, to 
all Believers,” I will be thy Shield and exceeding great Reward. 

My LoRD, I beg leave to call the Learned Phyſician, 
who is my Author, the Dutch Ray or DERHAM, be- 

* Now Earl of Macclesfe/4. | 11 1 118 

cauſe 


» 


Lord PARKER, 
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ij 
cauſe, like thoſe two Engliſh Philoſophers, he has ſo well 
prov'd the Wiſdom, Power, and Goodneſs of Gon by the 
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ſtrongeſt Arguments, Obſervations on Facts, and Demon ſtrati- 
ons drawn from Experiments. It were to be wiſh'd, that he 
had apply'd the Texts of 1 which he quotes, as 
properly as he has done his Philoſophical Conſiderations: 
But ſince he has not ſo well ſucceeded in what may be call'd 
his Divinity, I have left ſeveral of the Texts out of this Tran- 
ſation ; but have retrench'd none of his Gloſſes upon the 
particular Texts by him quoted, nor any of his Glorious 


Tautologies, in which he does ſo often call upon Atheiſts | 


and Infidels; excepting where his Comment is wrong, or 
the Repetitions are too tedious, and, I hope, unneceſſary, 
even for convincing of thoſe unhappy Men to whom he 


addreſſes himſelf; of whom it may be pronounced, that if , 


they ſtill perſiſt in the Denial of a Go p, after ſo many ir- 
refragable Arguments, drawn from the wonderful Structure 
of Humane Bodies, and all the other Glorious Works in the 
Univerſe, G0 D will then harden their Hearts, and, like the 


Phariſees, they will not be perſwaded, tho one roſe from the Dead. 


However, my LORD, that I may not be thought to 


have acted raſhly in leaving out any thing of my Author's, | 


I have in this followed the Advice of ſeveral of my learned 
Friends, both Philoſophers and Divines, (to whom I communi- 
cated ſome of theſe Sheets in MS.) and if | only ſaid that 
your Lordſhip approv'd of this deſign'd Omiſſion, the 
World wou'd be aſſur d that I had conſulted a Philoſopher 
and a Divine: for as the Royal Society well know how Emi- 
nent your Lordſhip is in the firſt of theſe Qualifications ; 


ſo many of theClergy know, that a very able Prelate (now 
with Gop) and one mighty in Scripture-Learning, has i 
openly profeſs d, that the Lord PARKER is one of the greateſt | 
Divines in England. . þ 
| 1 bd 2 : And 4 


| is rather to be commended for keeping up the Dignity of 


and obſoleting ſo many of our moſt ſignificant Anglo-Saxon 
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And here, my Lok D, it may not be amiſs to ſuggeſt 
to You, how great a Trouble I have met with, in teaching 
my Author to ſpeak Engliſh; who by his affecting to ex- 
preſs all his Technical Words or Terms of Art in his pure 
vernacular Tongue, ſuch as, for inſtance, the Veins, Arte- 
ries, Muſcles, Fibres, Nerves, and a thouſand other Anatomi- 
cal, Phyſical, and even Mathematical Words too, has made 
me take Pains unknown to my indolent Temper thro? the 
whole Courſe of my Lifetill now ; for I have nor been able 
to procure any Help in this Caſe, neither from the Living 
nor the Dead. Indeed the Tables and Figures of my Author 
(which are very curious, and taken from the moſt valuable 
Anatomiſts and Philoſophers) have been of good uſe to me, 
where there are proper References; but thoſe were the only 
Aſſiſtances I could procure here in England; ſo that for the 
reſt, 1 ſhould have been forced to gueſs at their Meaning, 
if my Learned Friend Mr. 'sGraveſande, Profeſſor of Mathema- 
tics and Experimental Philoſophy at Leyden, had not kindly in- 
terpreted to me thoſe I could not unriddle : for there is no 
more Analogy between my Author's Terms and the Latin 
or Greek, commonly. uſed by, all other Philoſophers, than 
there is between them and Hebrew or Arabic. My LoRD, 
I don't ſay this to praiſe myſelf or blame my Author, (who 


our Siſter- Tongue, Daughter of the Teutonic, and Grand- 
daughter of the Gothic, the common Spring of all the We- 
ſtern Languages of Europe, from North almoſt to South; 
and indeed we ourſelves are not to be juſtify'd in loſing 


Words and Phraſes, as has been well obſerv'd before me by 


the Learned Mr. Baron Forteſcue, Y) but to leſſen my own 


* Now one of the Juſtices of the King's Bench. In his Ingenious Remarks upon the 
Lord Chancellor Forteſcue's Book, intituled, The Difference between an Abſolute and 
Limited Monarch. Lond. Printed for E. Parker, 1714. ſince reprinted, with Additions. 


Fault, 
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Fault, and more eaſily to obtain your Lordfhip's Pardon, if 
the Difficulty of explaining thoſe Terms has made me 
commit any Blunders. "i 
| can't conclude, my Lo RD, without endeavouring to 
prevent your Lordſhip in Favour of my Author, on account 1 
of one good Quality; which for being ſo rare and uncom- i 
mon to moſt Writers, makes it appear the more lovely 
and charming in my Eyes: it is, that altho* he paſſionately 
endeavours throughout his whole Work (and repeats it fo 
often, almoſt in every Section) to magnify the Wiſdom and 
Goodneſs of Go Pp, and to point out his Great Ends and 
Purpoſes in all the Works of the Creation; yet he is ſuch 
an Enemy to Pious Frauds, and to the ſupporting any of 
the Divine Attributes above-mentioned by wrong, or even 
| doubtful and precarious Arguments, that he uſes none in 
| confuting the Atheiſt and Sceptic, but ſuch as will bear even 
Mathematical Demonſtration: This has made him a little 
| roo ſtrict, it may be, in placing under the Claſs of Things 
þ unknown, the Motion of the Earth, and the reſt of the Planets 
about the Sun, as that great Philoſopher,Dr. Clarke, was pleas'd 
to obſerve, when I communicated to him the Contents of 
this Work ; That he could not but wonder extreamly, that in the 
#| 29th Contemplation, the Motion of the Earth ſhould be placed 
| among Uncertainties, after that the Parallax of the Annual Motion is 
I ſo notoriouſly apparent in the Phenomena of Comets, &c. 
But I forget, my LORD, that Iam waſting thoſe preci- 
ous Minutes which your Lordſhip employs ſo uſefully in 
the Service of your King and Country : That you may long 
employ them lo, is the ſincere and hearty Wiſh of, 


My LoRp, 
Tour LoRDSHIP's 
mm > Ag obliged, faithful 
5555 and moſt humble Servant, 


J. Chamberlayne. x 


The Reverend * Mr. DESsAGuLIERS to JOHN 
CHAMBERLAYNE, E/q; relating to the fol- 
lowing Treatiſe. 
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is THE Doctor's Reaſon that he gives for writing his Book in 
Dutch (namely, that a great many Atheiſtical Books having been 
- Written in that Language, he choſe to confute the Oppoſers of a Pro- 
vidence in the fame) will be as powerful a Motive for the tranſlating 
it into Engliſh ; ſince we have not been behind-hand with our 
Neighbours in publiſhing the impious Conceptions and blaſphe- 
mous Raillery of our Scoffers at Religion. If ſuch of them as had 


vt been able, had publiſh'd their crude Notions in any of the learned 
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Languages, their Books wou'd have needed no Anſwer, their Readers 


> } WHEN an Atheiſt has the Impudence to call himſelf a PHIL os o- 
*> PHER, ſome well-meaning Perſons, that have not much look'd into 
Nature, are apt to be prejudic'd againſt the Study of it; as if the 

3 * Now Doctor of Laws. 
Philoſo. 


vii ALETTE R from Mr. Deſaguliers, ec. 


Philoſophy and vain Deceit, againſt which the Apoſtle has warn'd 
us, had been the Contemplation of the Works of the Creation 
Whereas it was only the Sophiſtry of the Schools, contriv'd to diſ- 
guiſe Error, and defend the Syſtem of the ſuperſtitious Heathen Di- 


vinity. 


H E that reads Nieuwentyt, will eaſily fee that a Philoſopher 
cannot be an Atheiſt; and if it were true, that a Smattering in Phy. 
fics will give a proud Man a Tincture of Atheiſin, a deep Search in- 
to Nature will certainly bring him back to a Religious Senſe of Go p's 
Wiſdom and Providence. 


Tu o' we have lately had ſeveral very good Books upon this Sub- 
ject, this will not be leſs acceptable, becauſe it contains ſeveral fine 
Obſervations and Experiments, which are altogether new, as is alſo 
his Manner of treating the moſt common Phenomena; from which 
he deduces admirable Conſequences in favour of a Religious Life. 
And I think I may ſay this for the Tranſlation, that it will perhaps 
do more Good than the Original ; becauſe in giving us all his Ar- 

ments for Natural Religion, you have omitted thoſe which his too 
cager Zeal made him alſo draw from the Modern Philoſophy for Re- 
veal d Religion; the Weakneſs of which latter might give thoſe 
Free-Thinkers occaſion to triumph, who would be ſtruck dumb ar 
Convictions from the former. If I can be of any Service in helping 
you to look over the Sheets, you may readily command, Sir, 


Tour moſt Humble 


CnAnNEL-Row, Nin. And Obedient Servant, 


Feb. 2. 1717. 


D. 
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T ET EE 


READER 


E HE Deſign of Writing theſe Contemplations, is to convince 
Athieſts of the Wiſdom, Power and Goodneſs of Go p, the 
Maler and Ruler of all Things; and Infidels (who indeed 
acknowledge a God, but rejett the Authority of the Holy Wri- 
tings) that the Scriptures are of a more than Humane Origi- 
nal; and ſo to repreſent to both of em the right Uſe of the 
Contemplation of the World. 

The Methods we have made uſe of to prove the ſame, are 
* only talen from the modern Obſervations, and probable Diſ- 
coveries in Natural Philoſophy, without laying dawn any bare Hypotheſes, fince in 
the Things of e U we have no farther Foundation for Arguments than 


we can produce Experiment. Upon which, you may conſult the Writings and Plans of 
the Royal Academies and Societies, and of the moſt famous Mathematicians 
among them, 

The Reaſon why I have not made uſe of the Metaphyſicks, &c. wil appear in the 
Preface, Se 279, 

While I was writing this, the Arch-Biſhop of Cambray's Book fell into my 
Hands ; and while I was compoſing the Preface, I met likewiſe with Mr. Ray's, Book, 
tranſlated into French; and was moreover inform'd (tho 1 don't underſtand the Lan- 
gage) that Mr. Derham had publiſhed another Book in Engliſh, wherein he largely 

B proves 
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proves the Being of a God upon the ſame Foundation. It was very agreeable to me 


4 20 ſee and obſerve, that this Way of Proof, which I have always efleemed the ſtrongeſt, 


was likewiſe embraced by ſuch Great Men ; in which, after all that is writ upon it, 


there ſtill remains abundance of Matter, to convince the unfortunate Philoſophers of the 
Perfettions of their great Creator; and there wit! ſtill remain enough to lateſt Po- 


ſterity. 


The Manner of proving the Divinity of the Holy Scripture from Natural 
Phenomena or Appearances, which we here ſet before you, has not, that I know, 
been ever done before in ſuch a Method. 1 hope, however, that the ſame may be of 
Uſe both to the Atheiſt and Infidel, becauſe both thoſe are wont chiefly to exerciſe 
themſelves in the Study and Knowledge of Nature. 

The general Method of convincing both of 'em, is more largely repreſented in the fol- 


lowing Preface, Sc. 29, 30 and 31. 
T write in the Low- Dutch Tongue, to the End that I may be more uſeful to my 


own Country Men; and eſpecially, becauſe that Tongue has been often abuſed in Pub- 


liſhing and Diſperfiag Atheiſtical Books. 

The Order we follow, can in ſome Manner be learned from the Heads or Contents 
of this Work ; tho ] have not confined my ſelf very ſtritiiy to that which has been pur- 
ſued by many others upon the ſame Subject. | 

Thoſe who will read this Work as an Experimental Account of the Know- 
ledge of Nature, muſt not be offended at what we call the Convictions, which they 

frequently meet with, becauſe our Deſign was ot to write a Bedy of Phyſicks onh, 


| but to bring the Erroneous into the right May ; and by turning their Thoughts, after 


this Manner, to the Knowledge of Nature, to lead them on to the true Notions of the 
Deity. 

The able Mathematicians may perhaps think, that I ought to have propoſed the Ex- 
perimental Demonſtrations, for Inſtance, of the Power of the Muſcles, and of the 
Hydroſtatical Laws in Fluids, &c. in a more Mathematical Manner, or elſe 
barely to have related them without any farther Profs, and ſo to have made the ſame 
Conclufions, without ſo much Trouble, and ſo many Figures ; but they muſt be pleaſed 
to know, that 1 have deduced thoſe Demonſtrations as ſar as it was poſſible for me, by 
Experiments only, and not as the Mathematicians are uſed to do from Eſtabliſh'd 
Laws of Nature, to the End that I might be the better underſtood by ſuch as know 
little or nothing of the Mathematicks, I was indeed at firſt of a different Opinion, 
and had already prepared the whole Work without any Figures, and without Proofs, 
the Grounds of which were nevertheleſs very obvious to Mathematicians. But for- 
aſmuch as a certain Learned. Gentleman, and after him ſeveral others objefted, that 
if I did proceed in ſuch a Method, many would think, that what I ſhould advance in 


ſome Caſes, was more incredible than true; and that in ſuch great Matters one ought 


to bring at leaſt as much Preof as would be necelſary to confirm the Truth of one's Po- 
fitions ; I have therefore choſen to go on in that May : This has likwiſe been the Ren- 


fon why this Work, which I was forced to enlarge and alter in every Part almoſt, has 
ſeen the Light ſeveral Tears later than it ought to have done, eſpecially ſince my other 


Affairs have continually obftrufted the ſame. 
They who upon good Grounds do acknowledge a God, and Divine Origin of the 


Holy Scriptures, will here find ſufficient Proofs of their Confeſſion ; and thoſe who are 
| weaker, 
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weaker, may likewiſe, J hope, be confirmed in thoſe Truths againſt any Tempta- 


ay before I conclude this Addreſs to my Reader, I muſt entreat thoſe unhappy 
Philoſophers, thoſe wavering and doubtful Perſons, thoſe Intidels, and much 
70 be lamented Strong Minds, for whom this Work is chiefly calculated, that they 
would come prepared to confider the ſame, not ſo much with an acute, as with a ſeri- 


ous Judgment, and decent Reſpeti for ſo momentous an Enquiry; and not ſo much to 


obſerve what Difficulties may occur in ſome Paticulars, as whether there is not ſome- 
thing in ſuch a Number of Things as may ſerve to convince them of the Perfettions of 
their Maker, and of the Authority of his Word. If they proceed in the firſt Way, 
the ſtrongeſt Proofi will be of no Uſe to them; but if they fall into the latter, one fingle 
Fatt weighed by a Mind in earneſt, and diſpoſed to learn, may, by God s Bleſſing, 
convince them of their Errors. | 

The Thetical Way, which is only made uſe of here for their Convittion, muſt not 
appear imperect to them, as if it did not fufficiently confute their Sentiments, but let 
them compare it with their own Poſitions, and judge themſelves, whether a Proof de- 
duced from certain and actual Experiments, which is the Caſe here, ought not to be 
more convincing, than that which is grounded upon naked Ideas; which, without any 
actual Experience to ſupport them, are arbitrarily advanced for Notions of things 
really exiſting, and that their Philoſophy is only built upon this latter Foundation, they 
themſelves muſt know. Accordingly, the ſophiſtical Arguments of thoſe Atheiſts, 
and the not only falſe, but horrible Conſequences flowing from their Opinions, 
have been already fully expoſed by divers eminent Perſons, to whoſe Writings 
we refer Yor. : : 

If there ſhould be any thing among all theſe Contemplations, in which, ac- 
cording to the Opinion of the Reader, I may have been miſtaken, and have not 
rightly repreſented the Properties of the Natural Phenomena, let him paſs it 
over, fince he will not be able to ſay the ſame of all the reſt; and in caſe he 
allow one fingle Proof to be ſtrong enough among ſo many as are here brought 
together, or of thoſe whereof the farther Contemplation of the World may yet 
ſuggeſt a much greater Number to him, that alone will be powerful enough to 
convince any Man, that argues rationally, of the Being of a God, and of the great 
Origin of his Word, fince one Demonſtration proves as ſtrongly as ſeveral, tho more 
do ſtrengthen the Convittion. 

Neither let the Quotations of Scripture-Texts in theſe Diſcourſes, make you reject 
the whole Work without reading it, as many are uſed to do when they meet with them 
in any Books, fince the Divinity thereof is. not here ſuppoſed, but proved ; and that ſome 
of them ſerve to ſhew the Miſdom and deep Knowledge in Nature of him that in- 
Jpired them; and others, to,convince you that no Man, tho never ſo underſtanding, 
nor any Impoſtor, 0 cunning, either for Political Reaſons, or otherwiſe, was 
capable to produce in thoſe Times ſuch things as we find written therein; from whence 
you may eafily conclude who has been the Author of them. 

Let not the Atheiſts and Unbelievers conceive a Prejudice againſt this Work, fince 
they may learn not only from the Title, but from thoſe fincere Aſſurances we hereby 
grve them, that we did not write it out of the leaſt Hate or Contempt of them, but 
from a hearty Sorrow for their miſerable Condition, and only in order to their Conver- 
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fron; for which Reaſon, I have commonly made them themſelves the Judges of the 
moſt part of my Concluſions ; I therefore only intreat them, that they would paſs their 
Judgment upon what if here ſubmitted to it, without that deplorable Reſolution taken 
up by many of thoſe who call themſelves Strong-Minds, or Free-Thinkers, nz to 
acknowledge the Being of a God. 

One of theſe Poſitions muſt be irrefragably true (it being impoſſible to lay down a 
Third) either that, according to their Opinion, all Things in the World are govern'd 
by Chance, and by Neceſſary Laws, without the Intervention of an Intelligent Being, 
and that the Chriſtian Bible is compoſed by Cheats and Impoltors, who had no o- 
ther View but their own Advantage; or elſe, that the Holy Scriptures are given by 
a God that Governs the World, and who will require an Account from thoſe Crea- 
tures whom he has endued with Reaſon, how they have uſed the ſame. Let them 
therefore conſider how much it imports them not to be miſtaken in thoſe 
things, whereon their eternal Welfare or Miſery depends ; and let them judge 
whether it be not at leaſt as true, that they and the World are made by a 
wiſe God, as that a Clock, or any other ingenious Piece of Workmanſhip, 
does prove the Skill of the Maker. Upon all which, if they ſeriouſly contemplate, 
they will tremble at their own Notions; and ſince it is a Matter of Fatt, and not a 
meer Speculation that is in queſtion, © and ought to be examined, whether it be not ne- 
ceſſary to enquire into the Things themſelves, without relying upon naked and atheiſti- 
cal Notions ; is for this End theſe Contemplations are written. May the Almizh- 
ty Gop, who alone can over-rule our Minds and Thoughts, enforce theſe and other 
Proofs, in which the whole World abounds ! 
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Stcrrox I. The true Difference between Atheiſts, and thoſe that ſear GOD. 


SE who had not quite loſt their Underſtanding, ſo 
Rem T2) fooliſh and unreaſonable as to deny an Eternal and 
PCR ERE Self- exiſtent Being, and to maintain that there has 
dcen a perfect State of Jnaxity or Nothingneſs, in 
98 which there were neither Creator nor Creatures; for 
eren the moſt Famous among the Ancients, and 
Spinoz.a himſelf among the Moderns, thoꝰ they may 
juſtly be rank'd with the Atheiſts, have yet acknow- 


— — 


D 


5 ſabſiſted by himſelf (for that is owned by them all, at leaſt by all that T 
are ever heard of) but whether this Eternal Being is alſo Wiſe, Pewerful, 
A and Merciſul; and whether he has made all things according to his own Plea- 


2 . for certain Ends and Purpoſes, and does continually direct and govern 
ic ſame, 


It 


dis hardly credible, that there were ever any Men, 


| 


vj ECE 
It is true indeed, that thoſe miſerable Wretches find themſelves obliged, 
in ſome Manner, to confeſs his Power, were it only from their daily obſer- 
ving, with their own Eyes, what great Bodies are moved in the Heavens 
with an unſpeakable Swittneſs; and perhaps alſo, they might own his Good- 
neſs and Mercy, if we allow them to explain it in their own Senſe, and to 
aſcribe the Goodneſs of this Being only ro the happy Qualities of Things, 
making uſe therein of their own Underſtanding, by which they think they 
are able to convert moſt Things that occur to them in the World to their own 
Advantage, and to render them ſubſervient to their own Neceſſities and Plea- 
ſures: But with great Difficulty will they allow, upon their Principles, 
that this Eternal Being is Vie, and orders all Things according to his own 
good Pleaſure ; becauſe ſuch a Conceſſion would be entirely inconſiſtent and 
contradictory, as well to a meer Chance, as to all the unknown Laws of Nature or 
Neceſſity : This is alſo the only Foundation of their continual Uneaſineſs and 
Terror; ſince if this Being is Wiſe, and knows that they endeavour blaſphe- 
mouſly to rob him of his Attributes and Perfections, they may eaſily conclude 
what will be their Reward hereafter. 

That this was likewiſe the old Queſtion in former Ages, may be inferr'd 
from the Writings of Cicero about it; where the Diſputations of the Philoſo- 
phers, by him introduc'd, do not ſo much turn upon the Exiſtence of a God 
(meaning thereby ſuch an Eternal Being) as concerning the Nature of the Gods. 
It may therefore ſeem ſtrange, perhaps, to thoſe who from their Youth up- 
wards have been ſo happy as always to acknowledge and reverence Gop for 
their Almighty Lord, Maker, and Supporter, out of a Conviction of is ado- 
rable Perfections, to hear that there can be found a Set of Men, who owning 
an Eternal Being, or the Exiſtence of a God, do nevertheleſs conſider him 
as deprived or diveſted of the above-mention'd Attributes: And yet that both 
the formet and latter Times have (warmed with ſuch deplorable Genius's, 
is too well known to fill this Book with the Relations of them. We ſhall 
therefore ſatisfy our ſelves with acquainting the Reader, that the following 
Contemplations are expreſly calculated to bring theſe unfortunate Men, if it be 
poſſible, to better Thoughts. | 

"We 


Srcr. II. In order to bring Atheiſts to Reaſon,” it is neceſſary to wa into the 
Cauſes and Remedies of Atheiſm. 


T1nar we may therefore take the true Methods to arrive at this great 
End, it ſeems neceſſary in the firſt Place, ſeriouſly to enquire what are the 
real Cauſes that many fall into ſuch deplorable and irregular Opinions con- 
cerning this Tremendovs and Eternal Being; and when we have come at the 


Knowledge thereof, to find proper Remedies to prevent the ſame. of th 
But the Reader is deſired to take Notice, that we do not intend to treat — 
of this Matter in its utmoſt Extent: we ſhall ſatisfy our ſelves only to colled — 
e, 


ſuch of the Cauſes of Modern Atheiſm, which we have experimentally obſer- 
ved to prevail over the Minds of theſe ungodly Diſputers, and from thence 
ſuggeſt ſuch Means, as the ſame Experience has taught us to apply with 
good Succeſs againſt this lamented Evil. 
p 2 
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Ster. III. De Firſt Cauſe is Inordinate Self- Love. 


Tas firſt Cauſe therefore, and which moſtly prevails in the Nature of 
Men, is uſually the Paſſion of a too extenſive and inordinate Self-Love. 

From hence only it is, that Men deſire to gratify their Inclinations, and to 
be in Subjection to no body; and if they cannot be exempred altogether from 
the latter, they wou'd have it be no other kind of Subje&ion than what is 
agreeable to their Carnal Appetites. Wheretore, hearing that there is a God, 
and that he is Juſt and Holy, and will be obey'd by them in all things, and 
will certainly puniſh thoſe his Creatures that refuſe to acknowledge his Power, 
they earneſtly wiſh to be entirely freed from it. 

This induces them to turn a deaf Ear towards all the Convictions of ſuch a 
Being; and foraſmuch as their Conſciences, in ſpight of all their Endeavours, 
will not ſuffer them to be eaſy, they are continually ſeeking out for Argu- 
ments, whereby they may perſwade themſelves of the contrary ; and ſo ſtifle 
the dreadful Remorſes of ſuch their reſiſting Conſciences. For theſe Reaſons 
did the blind Heathens aſcribe to their Gods, Paſſions and 1nclinations like 


vij 


thoſe which they felt in themſelves; pretefiding, that thoſe Gods delighted 


in Drunkenneſs, Fornication, Adultery, and other irregular Affections. 

s been advanced, let every Man 
who has been ſo unhappy as to hunt for Arguments to darken and blot out of 
his Mind the Knowledge of the Perfections ob his Creator, retire into him- 
ſelf, and examine, whether if that, which is received by Chriſtians for the 
Word of God, and in which his Will is contained, ſhould allow him to aban- 
don himſelf to all his Inclinations in this Life, and ſhould promiſe him the 
Enjoy ment of the like Pleaſures through all Eternity, he would not endeavour 
with as much Zeal and Diligence to find out Reaſons whereby to convince 
himſelf, and every Man beſides, that there is a God, and that the Bible is his 
revealed Word, as he now Attempts to make himſelf, and others believe, that 
the ſame is falſe. There is, however, an innate Deſire in every Man to be- 
come happy : Does he expe& to find this in the Knowledge of a God? then 
will he extend his Deſires that way: But perceiving, that by the Acknow- 
ledgment of a Supreme Holy Being, he would conſequently be obliged to re- 
nounce his Sinful Pleaſures, he will wiſh that there was no ſuch thing as ſuch 
a God; tho? he dares not own the ſame, leaſt he ſhould be found out by o- 
thers for what he really is, a miſerable Atheiſt. 

I appeal for the Truth of what I have here ſaid, to thoſe Men who have 
ever lived in theſe ſad Doubts and Uncertainties, and in the mean time fol- 
lowed their Paſſions as far as they could, without incurring the Puniſhment 
of the Temporal Magiſtrate, and without Prejudice of their good Name or 
Eſtate, but have at laſt attained to a better Mind. It is not neceſſary to pro- 
duce Examples of thoſe, who after their Converſion have openly avow'd the 
lame, tho' I could eaſily do it. 


Ster. 
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Sect. IV. The Means to prevent this inordinate Self-Love. 


Nov ſince this whole Miſtake is nothing elſe but a Paſſion that hurries 
them away without the leaſt Foundation or Shadow of Reaſon, many of this 
kind of Atheiſts are reduced to the right Way, when God (who in all theſe 
Caſes muſt be acknowledged to be the firſt Cauſe) ſhall pleaſe to ſanctify the 
Means that are uſed thereto; which, beſides the increaſe of Years, that ol. 
ten calms the impetuous Paſſions of Youth, do likewiſe ſometimes conſiſt 
herein, to wit, that they be brought to a right and ſerious Conſideration 
of the Wiſdom, Power, and Goodneſs of God, which undeniably manifeſt them- 
ſelves in the Contemplation of the World, and the Government of all Things 
in a multifarious Manner, to ſuch as are not reſolved to remain wilfully 
blind; eſpecially, if the corrupt State of themſelves, and of all Mankind, 
and the Vanity of thoſe Things upon which they beſtow the Name of Plea- 


fare, be ſet before them in a proper Light; and eſpecially that unhappy Con- t 
dition in which all Men would find themſelves, it, according to their own t 
Opinion, the World were govern'd either by meer Chance, or by the Laws a 
of blind Fatality. Finally, how dreadful would it be for them in caſe their n 
deplorable Notions (for I cannot beſtow a better Term upon them, ſince no if 
body can prove them) ſhould be entirely falſe. By which Conſiderations a ti 
lower Value for preſent, and a greater Concern for future Things, would be n 
produced in their Minds; which being oppoſed to their former Paſſions, V 
might contribute to extinguiſh the ſame, and awaken in them ſuch ſerious h 
Thoughts, as ſometimes are alone ſufficient to make them change their Opi- & 
nions. ; p 
Secr. V. The Second Cauſe is Inordinate Ambition. if 

Tux ſecond Cauſe of Atheiſm is another Paſſion, conſiſting in an irregular {| w 
Ambition, which ariſes from the ſame Source of Self-love, by which ſome, having once an 
abandoned themſelves to the Defence of ſuch unfortunate Sentiments, fancy that they pe 
ought therefore to paſs with other Men for Perſons wiſer, and of greater Underſtand- hit 
ings; and ſo they beſtow upon each other the Appellation of Eſprits Forts, gre 
that is to ſay, Strong-Minds, or Free-Thinkers ; being, as it were, deſirous to Fr 
Mew thereby, that they are ſuch ſtout and couragious Men, as are not to be Th 
terrified with vain Fears or Bugbears (as they term it) like the Vulgar aud giv 
Childiſh People. = led 

This is one of the higheſt Steps to which Atheiſm can attain, and indeed Dis 
it cannot well climb higher; becauſe, when it is once arrived to that paſs, ture 
it does not only ſlight all Convictions, but ſo long as this Paſſion and inor- Eye 
dinate Ambition continues, compels Men neceſſarily to reject them, and con- a ha 
ſequently to remain altogether incurable. For whereas the firſt ſort of 4 the 


theſm, which is only founded upon the Enjoyment of Pleaſures, may be (© 
lentiy oppoſed and conquer'd as ſoon as any contrary Argument begin to 
make an Impreſſion, this laſt has moreover this Obſtacle and Hindrance in 
the removing it, that thoſe who have once maintain'd it, altho' they ſhould 


change their Mind, are afraid of loſing their imaginary Eſteem, and the Ho 
nout 
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nour of a ſuperior Wiſdom and Knowledge, and of being henceforwards 
accounted by thoſe that know them, not only Cowardly and Unconſtant, 
but likewiſe Men of miſtaken Judgments : It being commonly the way ot 
theſe conceited Strong-Minds, or Free-Thinkers, to ſpeak contemptuouſly 
of all that ſee their own Errors, and have Virtue enough to forſake them. 
Now how powerful the Fear of Contempt is over ſome Men who have a great 
Conceit of themſelves, we are taught by daily Experience in many Caſes ; in- 
ſomuch, that this unhappy ſort of Creatures have been often obſerved to break 


forth into dreadful Blaſphemies, only to give a Proof of their greater Know- 


ledge and Penetration, and to avoid the Suſpicion of ſpeaking againſt their 
Conſciences, and of diſſembling their juſt Fears. 


Sect. VI. The Remedy againſt this Evil. 


I Have ſeldom ſeen any Humane Means made uſe of with Effect againſt 
thoſe who will not be convinced; ſince this kind of Atheiſm is attended, for 
the moſt part, with great Ignorance; and that thoſe miſerable Wretches who 
are tai:ited with it, can be ſeldom brought to liſten carefully to the Argu- 
ments objected againſt them; being accuſtomed to anſwer the beſt and 
ſtrongeſt Proofs with Contempt and a ſcornful Smile, not judging them wor- 
thy ot a better Return from their ſuperior Underſtandings. Yea, whatever 
may be the Occalion of ſuch an exceſſive hardneſs and ſtiffneſs of Heart, it is 
viſible that they lie under a dreadful Judgment of that Go whom they 
have ſo unrighteouſly blaſphemed, and fo far as one may gueſs from Circum- 
ſtances, Co often continue ſo to the End, unleſs the ſame merciful Gop be 
_ to take Pity on them, and make them unconceivable Miracles of his 

race. | | 

Among ſuch, I knew one, who having been adviſed by a Friend (for he 
was deaf to all other kind of Proofs) ſeriouſly to conſider himſelf, his Soul, 
and Body, and all that happen'd in the World round about him, began to 
perceive, that it was hardly to be believed, that he himſelf, and all beſides 
him, could be made and govern'd by any thing but a Being endowed with 
great Wiſdom: So that a little while before he died, he heartily thanked his 
Friend for the Counſel he had given him, and deteſting his former wicked 
Thoughts' with .a Flood of Tears, he continued to his Death to beg For- 
giveneſs of that Gop, whom all his Life-time he had refuſed to acknow- 
ledge, praiſing, with his laſt Breath, the unexpreſſible great Mercy of his 
Divine Majeſty, who had vouchſafed to look upon ſuch an abominable Crea- 
ture, that had deſerved nothing but his Wrath and Vengeance, with the 
Eyes of Mercy. 1 have known others of this kind, ſome of whom have in 
a harden'd Manner drowned themſelves ; others, that hare taken Poiſon, and 
the reſt ended their Lives in the utmoſt Diſpair upon their Sick-Beds. 


Sect. VII. Concerning the Death of Spinoſa. 


Urox this Occaſion of mentioning the miſerable Deaths of ſeveral 
Atheiſts, I cannot forbear to take Notice of what has been related, and with 


breat Truth, as far as I could — touching that of Spinoſa; that he 


ended 
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ended his Life in Solitude and great Tranquility, without manifeſting any 
external Signs of Uneaſineſs. This, I know, ſeem'd ſtrange to ſome Weak, 
but Pious, Men, who had either ſeen or heard of very different and moſt 
dreadful Judgments ot Gop againſt ſome that had thus denied him; and, ſe- 
condly, that the Followers of this ſame Spinoſa, took an occaſion from 
thence to think, that the Opinions of their Maſter were not fo unjuſtifiable. 
But for the Satisfaction of the former, they ought to be told, that Gop, 
working with Freedom, does not always puniſh Sins ſo viſibly in this Life; 
and as for the latter, if they have been converſant in the Writings of that 
Atheiſt, they may obſerve from thence, that Spinoſa is not ſo much to be 
looked upon for a learned Diſputant, as for ſuch a ſort of an Atheiſt, who 
with or without Conviction, was reſolved ſimply to adhere to his wicked 
Opinions; becauſe, as he thought, they would make him paſs his Life more 
agreeably. 

I would not have it thought, that I ſay this of him out of Prejudice, but 

refer to his own Words, in his 34th Letter to the Heer van Blyenbergh ; 
where he ſays, firſt, that he does not underſtand the Holy Scriptures, and 
entirely acquieſces in the Suggeſtions of his own Underſtanding ; and then 
(inſtead of proving the Certainty thereof, which would have become a 
true Philoſopher to have done upon ſuch an occaſion) he proceeds thus, in 
a very unworthy Manner, to ſpeak to ſome Body that is ſeeking after Truth: 
And altho* what I have already advanced concerning the Natural Under ſtanding, 
ſhould appear to be falſe; yet I am happy, whilſt I enjoy my Opinion, and paſs 
Life eafily, merrily, and pleaſantly, without Tears and Sighs, &c. Now let wile 
Men judge, whether theſe Words ſhew a Philoſopher ſeeking after Truth, 
or an obſtinate Atheiſt, that will not be convinced, leaſt it ſhould ſpoil his 
Mirth: It cannot therefore be denied, that Gor may ſuffer a ſtubborn 
Blaſphemer to fall away ſo far, that by perſiſting a long time in his Errors, he 
becomes at laſt entirely blind, and ſo remains, till the impending Wrath of 
Gop ſhall open his Eyes. 
It is, moreover, very certain, that to the end he might not be diſlurbed 
I mean Spinoſa) he would not admit of any Diſcourſe, whilſt he lay upon 
his Sick and Death-bed, with any Body about the State of Men after this 
Lite, and the Certainty or Uncertainty of his own Opinions ; which alſo 
does not look like the real Convictions of a true Philoſopher: For tho” his 
Judgment might be fo weaken'd by the Violence of his Sickneſs, that he 
could not well weigh nor anſwer the Reaſons and Objections that might be 
brought againſt him to his own Satisfaction; it was nevertheleſs true, upon 
his Principles, that he would not therefore be the more unhappy after his 
Death; but only that he could not have flatter d and delighted himſelf with 
the Honour of paſſing for a greater Free-Thinker than other Men. 

Laſtly, I may here add, that one of his moſt particular Friends and Diſ- 
ciples (well known to me in my Youth) who always adher'd to his Opini- 
ons, and maintain'd them, when he durſt, with great Acuteneſs, being a 
Man of very good Parts, lying upon his Sick-bed, and remaining there in 2 
long Silence and Indolence, in Imitation of his Maſter, did at laſt burſt out 

in 
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in theſe dreadful Expreſſions, That he now believed all that he had formerly de- 
nied, but that it was too late for him to hope for Mercy. This was related to 
me, concerning the dreadful End of this Man, with all its Circumſtances, 
by a certain learned Gentleman, who knew that I having been acquainted 
a great many Years with the Opinions of that unfortunate Creature, and 
hearing of his Death, ſhould be deſirous to be informed of the Circumſtances 
thereof. | 

Now whether the Followers of Spinoſa, after having well conſider'd all that 
has been ſaid concerning the laſt End of their Maſter, have any Grounds for 
their Indolence and Indifterency, I leave it to themlelves to conſider; provi- 
ded they will do it without Paſſion and Partiality. | 


Sect, VIII. The third Cauſe is Ignorance. 


A Tulip Cauſe of theſe deplorable Opinions ſeems to be, in ſome 
Men, a downright Ignorance. Accordingly I have met with ſome, who having 
never exerciſed their Underſtandings in examining Matters, have blindly 
followed their Inclinations in all things, ſo far as their Opportunities, which 
were few enough, would give them leave; and who being asked, what they 
thought of the World, and of its Beginning? openly denied that a G od had 
made it. 

I knew one of this ſort, who, after having abandon'd himſelf to Drunk- 
enneſs for many Years, and paſſed his ignorant and brutiſh Life in theſe de- 
ſtructive Notions, died in the ſame, at leaſt it appeared fo to them that at- 
tended him during his laſt Illneſs, and that related it to me. 

I met alſo with another, that might juſtly be ranked among the Number 
of theſe ignorant Perſons, who tho' he was outwardly a regular and ſober 
Perſon, yet when he was in the Company of thoſe that were not very averſe 
to his Opinions, did not ſcruple to ſpeak out plainly, and to affirm, that e- 
very thing was from Nature (this was his Expreſſion) ſo as it is: And when 
he was preſſed more cloſely to explain himſelf, alledged no other Reaſon, 
than that it appeared ſo to him, and that he could not conceive it other- 
wiſe; affecting, at the ſame time, under this Darkneſs and Ignorance a cer- 
_ Haughtineſs, as if his Underſtanding was much ſuperior to that of 
others, 


Sect. IX. Means to prevent this Evil. 


Now, for the Converſion of this Sort of Atheiſts, ſince the beſt Metaphyſi- 
cal Arguments make no Impreſſion on them, foraſmuch as they do not con- 
ceive them, nor will give themſelves the Trouble to ſtudy them, nothing 
ſeems to me more uſeful than to ſet before them ſuch Proofs as are only 
founded in thoſe common Experiments, obvious to every Man's Sight; and I 
know that one of this laſt Sort, who could not eaſily be induced to diſcover 
any Weakneſs or Doubts in his Opinions, was thereby obliged to acknow- 
ledge, that ſuch Proofs made him a little uneaſie. im 
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Sect. X. The fourth Cauſe is too great a Conceit of one's own Wiſdom. / 


T = Fourth Cauſe of Atheiſm, as far as my Obſervations and Experience 
reach, proceeds from a too great Conceit of our own Wiſdom, and from an impli- 
cit admitting that to be Truth, which we are wont to deduce from our own Ideas or 
Notions. And ſome Men are apt to advance ſuch their Notions with great 
Arrogancy, as well concerning the Divine Attributes and Properties, as a- 
bout the ſmalleſt Appearances in the Creatures: In ſhort, they except no- 
thing, and pretend to reduce every thing to an infallible Rule of Poſſibility 
and Impoſſbility, Truth and Falſhood, Good and Evil. 

This is the moſt dangerous Kind of ali: Firft, Becauſe they deny every 
thing that they do not conceive; and therefore all Divine Revelation (which 

is above their Underſtanding) is not only rejected by them but ridicul'd n 
alſo. Secondly, Becauſe they have the greateſt Opportunity to ſupport their Þ 
Errors with ſpecious and plauſible Arguments, and to evade the Force of \ 
thoſe Objections that are brought againſt them, which they immediately s k 
make uſe of as ſoon as their Adverſary commits the leaſt Overſight or Blun- 0 
der. Thirdly, Becauſe many of them, in their Converſation, do aſſume an 
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external Appearance of Morality, and other Social Virtues, whereby they tl 
ſometimes acquire a certain Eſteem with the Ignorant, which may be of 1 
dangerous Conſequence; the rather, becauſe divers of them having learned 

the Elements of Euclid, Algebra, and other ſpeculative Parts of the Mathema- tl 
ticks, paſs amongſt the Unknowing for great Mathematicians; which Title tl 
does really no more belong to them, than that of a great Philoſopher to one cs 
that underſtands nothing but a little Logick; ſince People may be very well 7 
experienced in theſe Ideal or Notional Sciences, and yet be Maſters of very 7 


little or no Knowledge at all in Things that actually exiſt and come to 
paſs. * 
But we muſt not ſrom hence conclude, that ſuch noble Studies do of them- |K* tt 


ſelves lead thoſe miſerable Men into ſuch erroneous Opinions; for theſe, in th 
many Caſes, open the Way to the Diſcovery of the Wiſdom of God in the Works 1 © 
of the Creation, to which we could not otherwiſe attain: On the contrary, * 
they are exceeding uſeful, unleſs when miſapply'd by theſe half-learned Men, e 
who being puffed up with a little Knowledge, fancy they know every Thing, ſo 
and deſpiſe all thoſe who do not juſt underſtand as much as they themſelves ah 
about Lines and Quantities, tho they be much wiſer, and more judicious in o- F. 
ther Kinds of Learning. 3 4 
; "I ' 
Sect. XI. Spinoſa briefly confuted. | Wy br 
Tuus we find at preſent, that in order to make even Atheiſtical Writings | ns 
to paſs for uncontroverted Truths, the Authors thereof have endeavour'd o 
give them the Form of Mathematical Demonſtrations. A remarkable tn- 
ſtance of which may be ſeen in the Book of Spinoſa, which has for that BY rl 
ſon gained ſo much Credit with many of theſe unhappy Perſons ; becauſe thoſe M 


who do not rightly underſtand the Mathematicks, judge from the External Ap- ſte 
| pearances, 
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pearances, that what 1s. laid down therein is deduced from juſt Mathematical 

inci les. i 210. 11190 3 bud big e 00 32 
3 we may hereafter find an Opportunity more fully to ſhew the Mi- 
takes that are there advanced under the Name of Demonſtrations, when we 
ſhall compare 'em with ſuch as are truly Mathematical, 

To ſay a Word or two thereof en paſſent : | | 

1. There are two Kinds of Objects, about which the Mathematicians do 
treat or employ themſelves, viz. Ideas ſimply confidered as ſuch, and Ideas 
of Things really exiſting ; that is, to ſpeak more clearly, Mathematicians diſ- 
courſe either only about their Ideas, or elſe about Things that are really exi- 
ing out of their Ideas. 21/18 

2. The firſt Manner is ſeen in the Speculative Geometry, ſuch as the Ele- 
ments of Euclid, Algebra, &c. where they conceive a Point as ſomething that 
has no Parts, a Line without Breadth, &c. So like wiſe they here conſider 
Magnitudes, which have more than three Dimenſions, Cc. which every Body 
knows are only certain Ways of our Conceptions, having no real- Exiſtence 
out of them. . 

3. The ſecond Kind of Object occurs in Aſtronomy, Optics, &c. where 
things are conſidered, which, beſides our Ideas of them, have a real Exiſtence 
in themſelves. : | | 

4. The Foundation of the Firſt, beſides Axioms, are Definitions, in which 
they deſcribe their Ideas, without troubling themſelves whether there is any 
thing really exiſting that agrees therewith: Inſtances of which we have juſt 
now given: Accordingly it is with them a Truth, that the three Angles of a 
Triangle are equal to two Right ones, and wou'd ſtill be ſo, altho' every Thing 
in the World were circular, and that there were not really ſuch-a Thing as a 
Triangle. ** 12 

5. The other way is founded upon Experiments and Diſcoveries, which either 
they themſelves, or other creditable Perſons make of Things which are out of 
their Ideas, and ſomething more than meer Conceptions. Thus a good Aftro- 
nomer lays down for the Foundation of his Science, that which he, or thoſe 
whom he can believe, have experimentally diſcover'd. namely, that there is 
really ſvch a Thing as a Glibe of the Earth, a Sun, a viſible Moon, five Planets, 
ſome of which have their Satellites, or Bodies circulating about them, and a 
great Number of fix'd Stars; but does by no means extend his Imagination or 
Fancy to the Suppoſition of other Worlds, and other ſorts of Bodies ; as for 
Inſtance, that there are ten Suns, a hundred Moons, a thouſand Planets, and 
a very few fixed Stars; of which imaginary Worlds, he might nevertheleſs 
bring a great many Proofs, which according to the firſt Way of arguing, we 
may allow to be mathematical enough, but when adapted to the Things 
themſelves, would appear to be entirely falſe. 

6 Now thoſe that have read and underſtood Spinoſa, are ſenſible that he 
only lays down his own Ideas and Notions for the Foundation of every thing, 
which therefore needs not to be farther proved here: From whence it may ap- 


= Pear to every one, that he applies this manner of diſcovering Truths prepo- 


ſterouſiy to Things really exiſting, of which true Mathematicians never make 
uſe, 


| 
| 
| 
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uſe, but only about their. oum Ideas; where fore the whole Series of ſo many 
Hypotheſes and pretended Demonſtrations in Spinoſa's Book (tho' he ſhould 
argue rightly upon chofe Principles, of which, ever, the contrary may be 
proved in many Caſes) do repreſent nothing elſe to us than only the Properties 
of thoſe Imaginations or Conceptions, which that unhappy Author had formed 
in himſelf; nor can any Man thereby conclude any thing more from the 
Things themſelves, than an Aſtronomer can do, who advances his own No- 
tions for the true Structure of the Heavens. ten 1 

- +, So that from this Miſtake alone the Weakneſs of all Spinoſe's Arguments 
appears at one View, and how little his Way ot Demonſtrating agrees with 
that of true Mathematicians. 


Sect. XII. The Remedies againſt. this Fourth Cane. 


Bur to return from this Digreſſion: Since theſe unhappy Philoſophers 
aſcribe ſo much to their own ' Underſtanding, and do exert their whole 
Strength to oppoſe the Weight of all Metaphyſical Arguments, tho” they are 
ſupported by ſtrong Reaſons, the only Way that I have ever ſeen uſed with 
Succeſs to overthrow their proud Fancies that they can conceive every Thing, 
and to ſhew them the Narrowneſs of their Underſtandings (which is parti- 
cularly neceſſary to their Converſion) is this; let them be brought into a 
Chymical Laboratory, or other Places where People ate wont to make Phyſical 
Experiments, ſuch as are not commonly known to every Body, and let them 
be asked what will be the Reſult of ſuch, or ſuch an Operation, purſuant to 
their own Notions and Conceptions? In which, if they miſtake, and Things 
appear quite contrary to what they expected, they can have no Subterfuge or 
Evaſion, but will be compell'd to acknowledge, that their Underſtandings 
have been very little converſant upon Objects really exiſting: And in caſe 
they themſelves are verſed in Natural Experiments, let them be defired ro con- 
template, without Prejudice, the Manner how every thing they ſee comes to 
paſs, and to think whether the Power and Wiſdom of the Great Creator and 
Ruler of all Things, does not appear as inconteſtably in them, as the Judg- 
ment and Skill of any Artificer in the Machines that he has invented. 


Sect, XIII. The firſt: Steps to Atheiſm are Prejudices. 


Bzs1DErs the above-mention'd four Cauſes, there do occur to me other 
Steps or Inducements to Atheiſm ; which tho' they cannot properly be eſteem'd 
Cauſes, as the former, yet they are uſed by many as Steps towards it; and 
tho' they do not always bring Men to deny; yet they do at leaſt tempt them 
to doubt of the higheſt Truths. Hint 
The firſt Sort of theſe are our Prejudices, ſome of which we brirg into the 
World along with us, as others proceed from the Slaviſhnefs of our External 
Senſes. Thus Men fancy, for Inſtance, that the Sun is no bigger than 2 
Trencher, or little Diſh, and that its Diſtance from us is very ſmall: In the 
ſame Manner the Planets appear to us as little contemptible Things. This 
being deeply impreſſed in our Minds, tempts us to look upon the Greatneſs 
of Go with very ſmall Reſpe& or Reverence ; fince from ſuch Appearances 
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we judge there was very little Power 'neceſfary to form and govern chem: 
Whereas, if we did (as we 2 to do) conſider the World in its immeaſu- 
rable Expanſion, the Sun as a Globe of Fire, of a moſt amazing Bigneſs, and 
the Planets as ſo many thouſand times bigger than this whole Earth, they 
would excite in us quite other forts of Conceptions, and make us ſtand abaſh- 
ed at the great Power of our adoreable Creator and Ruler. 
Another Prejudice, which hinders us from obſerving the Wiſdom of Gop 
in the Direction of the viſible World, is, that when we cannot fee either Bo- 
dies or Motions, we are preſently apt to fancy that there is nothing either of 
Body or Motion, but what we can fee with our own Eyes; for believing that 
that which is at Reſt will always remain ſo, and that nothing elſe is requiſite 
to continue it, it ſeems to us as if neither Power nor Direction were neceſſary 
thereto, and that Fancy inſenſibly leads us either to deny altogether, or at 
leaſt hardly to acknowledge any Divine Providence in thoſe Things and Pla- 
ces, Thus do many imagine, that in a Chamber, for Inſtance, which is full 
of Light and Air, all Things are ſtill and quiet, and conſequently,” that there 
is no Want in that Place of any Power and Wiſdom to preſerve ns from Ae- 
cidents: But if one were to repreſent to ſuch Men the incredible Strength of 
the Air ſurrounding them, and that without the Intervention of a, Wiſe and 
Powerful Being, which continually reſtrains its reſiſtleſs Violence by a Coun- 
terpoiſe and Ballance of Force, they would be cruſhed to Pieces in an in- 
ſtant; and ſo if they were made to conceive the terrible Motions of Lighe, 
which unleſs it were govern'd by certain Laws, by which its Rays are ſepara- 
ted and ſcatter'd, would, in the Space of a few Minutes, put this whole 
Globe of the Earth in a devouring Conflagration ; who could doubt, if he 
had the leaſt Spark of Reaſon in him, that he bas not from hence the juſteſt 
Cauſe imaginable to praiſe and extol the Greatneſs, Power and Miſdom of a 
Gor, who only preſerves us from all thoſe Dangers, and hinders us from 
periſhing in ſo miſerable a Manner. LES ) 110 41 1803.98 7 allefnzon 


Sect, XIV. The Means to cure Men of theſe Prejudices. 


Now in order to be cured of theſe Prejudices, we are taught, by what 
has been already ſaid, that it is neceſſary to enquire experimentally into the 
true State and Nature of Things, and afterwards to form a right Notion of 
them from thoſe Proofs which are drawn from undeniable Experiments, and 
frequently to meditate upon the ſame; this will make us, as it were, feel 
with our Hands the Power of the great Ruler of all Things, if we do bur 
carefully attend thereto, > 64 — 


Stcr. XV. The ſecond Step, the abſurd or wrong Manner of deferibing' Nawwe: 


Tus ſecond Inducement or Inlet to Atheiſm (tho? upon many Occaſions it 
is in it ſelf uſeful and neceſſary, but by an imprudent Application ſerves to 
corrupt Mens Underſtandings) is an abſurd and falſe Manner of Philoſophifing 
or rather of Inſtrutting any one in the Knowledge of Nature; under which Head 
I refer, in the firſt Place, to ſuch ſort of Books,” as perhaps are not written 


With an evil Defign, but which, however, if you will believe the Authors 


them- 


| 
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. themſelves, pretend to give a true Notion of the whole Frame and Conſtru- 
ction of the World, and of all its viſible, and inviſible Parts, without Excepri- 
on; deſcribing, after their Manner, with as much Aſſurance as if they had 


XV] 


been preſent, and were Gop ALM, s Cabinet Council, how he made 
the World, how he put all Things together, and how he has produced and 
continued the Motion thereof; and (which I have often been ſurprized to 
hear from the Mouths of ſuch as were otherwiſe Men of good Senſe) even 
how. every Thing between the Circumference of the ſtarry Heavens, and the 
Centre thereof, were made in the Beginning of the World. 

Now, if ſo be that any Man ſhould fall into ſuch an unhappy Opinion, as 
to receive for Truth all that he finds written in ſuch Books, how can he do 
otherwiſe than believe, that there was no more Wiſdom requiſite to bring 
this glorious Frame of the World into ſuch a beautiful Order as we ſee it, and 
to continue it in the ſame, than what the Authors of ſuch Books were Ma- 
ſers of? And how far this may in time miſlead a great many young and un- 
experienced Perſons, and divert them from that Wonder and Reverence which 
is due to the endleſs Wiſdom of Go, it is eaſie to imagine, and ſome have 


found by fatal Experience. 


Secr, XVI. The Jnconveniencies of Deducing every Thing from an Hypotheſis, 


To this wrong Way of Thinking may be aſcribed the Mauner of Deducing 
all the Phenomena of Nature from a certain Hyputhefis. Now it will be very 
eaſie to ſhew, how many Occaſions of falling into irreverent Thoughts of 
Go p's all-ruling Providence, this imaginary Manner ot Ph.loſophiſing fur- 
niſhes Men with; ſince ſome Underſtandings obſcrving that it coſts them 
more Pains to comprehend any notable Mathematica! Propofition, or to ſolie 
an Algebraical Queſtion, than to repreſent to themſelves the Cauſes and Ope- 
rations of all that belongs to the viſible World, upon the Foot of ſuch an Hy- 
potheſis ; the great Work o whole Creation appears to them more eaſily 
to be conceived than ſome of the Inventions of the Mathematicians : From 
whence therefore a tacit Conſequence is deduced by little and little, that to- 
wards the Conſtruction and Government of the Heavens and the Earth leſs 
Wiſdom is required, than what many Perſons, whom they look upon to be 
great Mat hematiciaus, are really poſſeſſed of; and this does proportionably di- 
miniſh the Reverence which they ought to have for the Wiſdom of their 
Great Creator; the Loſs of which is oftentimes one Stone of Offence, up- 
2 which ſome of my Acquaintance have firſt ſtumbled, and afterwards 

allen. | 

Thoſe who have been intangled in ſuch a Labyrinth, are wont zealouſly to 
engape themlſelvey yet farther therein, and, againſt all the Convictions of con- 
trary Experiments, to ſupport their Hypotheſes with all their Might; per- 
ſwading themſelves, with a ſecret Pleaſure, that without beſtowing any Trou- 
ble or Charges upon Trials, their own Hypotheſes will ſerve them for a true 
Key to open the moſt hidden Secrets of Nature: And to the end that they 
may not be brought into any Doubtings concerning the ſame, from this Ob- 


ſervation, that there may be more than one Hypotheſis. from which the ſame 
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Effects are deducible (as is known in Aſtronomy and other Caſes) many of em 
are accuſtomed to lay down this Maxim, That an Hypotheſis may be ſaſely main- 
tained to be the moſt true, becauſe it is the moſt ſimple ; which Argument is of much 
the ſame Force, as if any one ſeeing a Watch going in a Chamber, pretends 
to have rightly proved, that the ſame is moved by a Weight, and not by a 
Spring, becauſe the former of theſe appears to be the moſt plain and ſimple. 

Finally, this Hypothetical Philoſophy is ſo much the more prejudicial, as 
it neceſſarily obliges Men to fancy that they have attained to a fundamental 
Knowledge of even the molt principal Things that occur in Nature; ſince e- 
very one mult expect to be look'd upon as a compleat Fool, in caſe he pre- 
ſumed to find out an Hypotheſis which was proper to account for Phœnome- 
na wholly unknown to him; foraſmuch as any Alteration in the Pheanomena 
muſt likewiſe neceſſarily produce Alterations in the Hypothefis; and this can- 
not be done without occaſioning too mean an Opinion of the Works of our 
Great Creator, and even of the Creator himſelf. 

To diſentangle themſelves out of ſuch a Labyrinth, more Pains are requi- 
fite than a Man who has never tried it can perhaps imagine; eſpecially, if 
ſuch Perſons be pretty far embarked in theſe Studies, Every one who has 
had the Trial of ir, knows how mortifying it is to give up an Hypotheſis 
which he has believed and maintained for many Years to be true, upon which 
he has pored and meditated ſo many Nights, with which he has blotted ſo 
much Paper, ard for the ſake of it, ran thro' ſo many Books; and, laſtly, by 
the help of which, he fancies to himſelf, that he is arrived to the Top of all 
Wiſdom, or at leaſt, that he ſhall ſoon reach it. He that has a mind to ſee 
an Inſtance thereof, let him peruſe the Preface to the Anatomy of the Brain, by 


the Learned Dr. Mili. 


Secr. XVII. The Remedies againſt this Evil. 


Now, in order to prevent the being ſeduced by this manner of Philoſophi- 
ſing by Hypotheſes only, it is firſt neceſſary, that Men ſhould not dwell too 
long upon thoſe ſpeculative Studies, tho' they ſhould ſilently flatter us with 
the Fruitfulneſs of ſuch Hypotheſes, and the Repreſentation of the Greatneſs 


ol out Underſtanding ; but we ſhould give our ſelves up to actual Experiments, 
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not enquiring into the Opinions of Men, but into the Nature of Things them- 
ſelves, and ſatisfy our ſeives of the Power and Wiſdom of the adoreable Creator, 
after a quite different and more poſitive Manner, and learn how great is the 
* between knowing any thing Experimentaly, and gueſſing at it Hypothe- 
tically. | 


Sect. XVIII. Another Remedy. 


AxoTtnrr Way whereby we may ſecure our ſelves againſt the Evil Con- 
ſequences of this kind of Studies, is, when we are asked about Things of 
which our Ideas are not ſufficiently clear, to anſwer calmly, and without 
bluſhing, I know not; and by no means pretending by this, or that uncertain, 
or undemonſtcated Hypotheſis, to give an Account thereof, for fear of loſing 
the reſpe& that belongs to us. This will yen the naturally high Concepri- 
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ons which we have of our own Underſtanding, from throwing Duſt in our 
Eyes; and it is the true Means to make us think hambly of our felves, and 
to contemplate with Wonder rhe Works of our great Creator. \& 

I know very well how hard a Thing it is for one, who has an Opinion of 
the Fame of his own Learning, and who has devoted himſelf to theſe Stu- 
dies, to be brought to a frank Confeſſion, that there is ſomething which he dees 
not know; the rather, becauſe this or that Hypotheſis may ſeem always to 
furniſh him with a Back- door to evade ſuch an Anſwer. Bur tho' this be a 
little ſhocking at firſt, yet the Man who is truly knowing, will ſoon bring 


| 

himſelf ro confeſs, that there is ſuch a Thing as an Eruditum Neſcire, or a j 
Learned Ignorance, viz. in ſuch a one, who knowing at firſt what Great 
Men have pronounced about a certain Thing, yet can ſhew experimentally, | 
that their Opinions are not to be received for Truth, and being himſelf ask- 
ed about it, confeſſes his Ignorance without Reluctancy. This will by no { 
means leſſen the Eſteem which he has acquired by his Learning in the Opin- 4 
on of wiſe Men; and yet will produce this Fruit, that quite different from « 
many unhappy Atheiſts, who fall into Error, thro' a Conceit of knowing all MF 
Things, he will acknowledge, that the Wiſdom of Gov, as it ſhines out i « 
the Phænomena of the World, does far ſurpaſs his own weak Underſtanding. FF „ 
Scr. XIX. The Uſe of Hypotheſes. | i a 

Wr would not, however, that Men fhou!d believe from hence, that we 7 
reject all Hypotheſes as quite unneceſſary; ſince, if they be properly uſed, T7 
they are of great Service — Caſes; not only becauſe they reduce the : el 
Thoughts of an Enquirer into a more regular Compaſs, and hinder them from | 
rambling out too far; but chiefly, becauſe they are of a particular Advan- : 
tage in directing the Judgments of young People, and ſetting them a Pattern 
how they may afterwards Diſcourſe and Argue from Experiments; provided v. 
it be done with ſuch Prudence and Caution as may lead them to make a juſt re 
Diſtin&ion between the one and the other: Wherefore, ir is commendable a1 
enough in thoſe Perſons, whoſe Deſign and Duty requires them to direct ar 
Youth in the Courſe of their Studies. ve 

$zcr. XX. A Third Inducement to Atheiſm, to admit of no Final Cauſes. 4 

I Do not know whether I ſhould not lay down this for another Step or In- ill 
ducement to Atheiſm, viz. the Maxim that ſome have taken up and main- 
_— That in Philoſophiſing, no Notice is to be taken of previous Defigns or Final 

auſes. x. 

I do not here blame thoſe Philoſophers who affirm, that in the Study of 4. 
Nature, where Men enquire how every thing I, Act, and Moves, the Con- wi 
templation of Final Cauſes have properly no Place; and I readily agree, that D. 
when one is asked, How does ſuch a Thing happen? it is abſurd to anſwer, That Er 


it happens for ſuch an End or Purpoſe. But this is nevertheleſs true, that if ſuch 
2 Rule be admitted without any Reſtrictions, it may ſerve to miſlead Men 
into a raw Conception, that all Things are made without a View or Deſign, 
and that meer Chance, or unknown Cauſes, take place in the World : Yea, the 

I Qiueſtion, 
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| Our tion, Why auy thing happens ; or, To what End it is ſerviceable? ought not 
W entirely baniſhed out of Philoſophy, as unworthy of great Underſtand- 


ings; tho' we ſhould allow, at the ſame time, that it does not properly be- 
In of loo to that Part of Phyſicks which contemplates the operating Caules; this, 
Stu- believe, every Body will grant, who having enquired into Natural Things, 
does has, with Pleaſure, ſeen the Uſes thereof, and the Service which they render 
s to both to the World, and to Men. 
be a 8 It is true, indeed, that in the Modern Philoſophy, this is not taught ab- 
ring fſtractly from other Things; but as in Pneumatic, the Properties of Spirits; 
ora in Phy/ics, thoſe of Bodies; in Mechanics, the Laws of Motion; in Aſtronomy, 
Treat FF the Properties of the Heavenly Bodies; in Optics,thoſe of Light and Viſion are 
ally, FX handled; ſo it occurs to me, and I think not without Reaſon, (if one ſhould 
ask- treat expreſly about the Deſigns and wiſe Ends of the Creator, and ſhew the 
no fame from the State of Things, and from their Uſes) that a Scopology, or Study 
pin BY of Ends, would prove one of the moſt exalted Parts of Philoſophy, and might 
rom ; contribute, not only to convince many (who otherwiſe forget God) of their 
7 all! FR Obligations, and juſt Gratitude to their Great Maker ; but likewiſe to ren- 
it in der Famous to all Poſterity, ſuch as have been diligent and ſucceſsful in diſ- 
ling. covering new Uſes of Things, tho' the Things themſelves have been known 
long before. Thus we ſee, that Harvey, in the Diſcovery of the Circulation 
of the Blood, found out a Uſe that was never before known, of the Heart 
we Vein, and Arteries; ſo did Malpighi, of ſeveral of the Parts of Animals and 
ſed, Plants; fo did Borelli, of the Inſtruments of Motions ; whereby they have all of 
the ' them render'd their Names honourable to future Generations. 
T 5 Ster. XXI. The Remedies againſt this wrong Notion. 
tern How much the Experimental Examination of the Creatures is uſeful to a- 


void the Evil Conſequences of ſuch raſh Principles, the nice and exact Enqui- 
rers in this Age have ſhewn us; eſpecially the Anatomiſts, who are wont, to 
all the Deſcriptions they have given us of Bodies, expreſly to ſubjoin the Exds 
and Defigns for which they are ſo compoſed, together with their Uſes; and 
very often expatiate from thence, upon the Praiſes of the Viſdom and Good- 
neſs of that Being which has formed them; of which the above- mention d lau- 


dable Gentlemen, Harvey, Malpighi, Borelli, and a great Number more, are 
In- illuſtrious Examples. | 
ms Secr. XXII. The Fourth Inducement is Diſputes. 

Tur Fourth Inducement, which indeed does not of it ſelf always beget 
of Atheiſm, but yet inſenſibly leads to it, and even hinders Men from being con- 
on- vinced of the moſt Fundamental and Divine Truths, is thoſe numerous 
hat _—_ that are ſtarted concerning them, and of which there is never any 
hat nd, 5 
ich This need not be proved to thoſe. that are acquainted with the Diviſions 
ten among the Ancient and Modern Philoſophers, who, tho' they join perhaps on 


all hands, to defend the Being and Attributes of a Go p againſt Atheiſts, yet 


do not agree in (but frequently reject) _ Arguments brought by one another 
2 to 
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to prove the ſame. By ſuch continual Differences, (eſpecially if Paſſion and 
ill Language be mix'd therewith) Men that are not ſettled in their Principles, 
are rendered yet more unſtable and doubting; and there is too great a Handle 
given to ſuch as deny a GoD, to maintain, with ſome kind of Probability, 
that all that has been ſaid and believed concerning Him, is not attended with 


ſo much Certainty as it ought. | 


Secr. XXIII. Means to prevent the ſame. 


Now to the end that we ſhould not be ſubje& to thoſe Diſputes, and 
that a total Stop may be put to them, we ſhall here propoſe a Means, which 
we hope may ſeem proper for that purpoſe ; which is ſeriouſly to ſet about 
enquiring, wherein the juſt Characteriſtick, or Mark, of the Truth or Falſity 
of a Propoſition or Enunciation conſiſts: For it People did but agree in this one 
Thing, they might, without any farther Cavilling or Diſputing, judge with 
Certaiu.y cf a Propoſition, in caſe it was accompanied with the right Marks 
of Truth, thac it was True; and if it had the contrary Marks, they might 
pronounce it Faiie; and again, if thoſe Marks were obſcure on both Sides, 
they would declare it doubtful and uncertain. 

But ſince it is more to be wiſhed than expected, that the Diſagreement a- 
mong Philoſophers about the Charatterilticks of Truth, will ever be entire- 
ly laid aſide; the beſt way that I can think of to avoid, and put an end to 
Diſputes, is to make uſe of ſuch Proofs of the Truth or Falſity of a Propofi- 
tion, that have their Foundation not ſo much in Arguments, as in undenia- 
ble Experiments, as often as 1t can be done. 

Men muſt be well confirmed in what has been here laid down, ſince we 
have a clear Proof thereof in our Modern Phylicks; it being known to every 
one, at leaſt allowed by the moſt Learned, that in order to be aſſured of the 
Truth of a Poſition in this Science, the ſame muſt be demonſtrated by Ex- 
periments; and it has been found, that the greateſt Men of this Age, have al- 
lowed Experiments to be the only Characteriſticks of Truth, and that an end 
has been put by them to many Diſputes, and that very few new ones have 
ariſen in Natural Philoſophy, which have not thereby been quaſhed almoſt as 
ſoon as they appeared. Thus all the Debates, Whether the Blood circulates 
or not? Whether Water riſes in a Pump by the Preſſure of the Air, or not? 
Whether Nature can ſuffer a Vacuum, or empty Space or not? and a great 
many others, about which Men have ſo long wrangled, are now entirely re- 
moved by unanſwerable Experiments; and the Truth of the former, aud 
conſequently the Falfity of the latter, are proved even by Ocular Demon- 
ſtration: And ſince the Motion or Reſt of the Sun, has not yet been de- 
termined by any Experimental Proofs the moſt famous Aſtronomers have yet 
made, that muſt be rank'd among thoſe Things that are to be accounted un- 
certain: But of this we ſhall treat more largely when we-come to the Contem- 
plation of Uuknown or Undiſcover'd Things. | 
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Sect. XXIV. The Abuſe of Academical Diſputes. 


BETOREI quit the Subject of Diſputes, I find my ſelf obliged to repre- 
ſent, with great Submiſſion to thoſe Gentlemen in whoſe Power it is to re- 
form thoſe Abuſes, (in caſe this Book ſhould ever have the Honour to be 
peruſed by them) ſomething that may prevent the ſame; for tho* Diſputes 
may have been at firſt eſtabliſhed and made uſe of in ſome Univerſities with 
2 good View, and for whetting the Underſtanding; yet they have given oc- 
calion to many to cavil about the molt weighty Truths; inſomuch, that you 


ſhall often hear them in publick Diſputes, arguing with as little Reſpe& and 


Humility about the Being of a God, as concerning the vaineſt and moſt frivo- 
lous Entia Rationis, or Chimera's of the Brain; and you ſhall ſee them indif- 
ferently maintaining a Theſis of the Great God of Heaven and Earth, and im- 
mediately after diſcourſing of a · Vacuum, or of imaginary Space; and without 
any diſtinction of Reverence in the one Caſe or in the other. This inſenſibly 
engages them in a ſad Cuſtom of vainly uſing the tremendous Name of G 00 
very frequently, and without the leaſt Devotion, and of making that moſt ſu- 
preme and adoreable Bzing, which ought not ro be thought of, much leſs 


named without Emotion, the Object of their wanton Speculations. What 


Evils this has been the occaſion of in ſome, is very obvious to thoſe who have 
experimented how much that Natural Contempt which they feel in their 
Hearts (without Reaſon indeed) for Divine Things, has been thereby in- 
creaſed. 

J leave it to thoſe Gentlemen to whom the Superintendency over the Uni- 
verſities is intruſted, to find our Means, according to their great Wiſdom, 
for obviating theſe Abuſes; only, humbly offering it to their Conſideration, 
whether the Weight of this Great Affair does not loudly call for an Anſwer 
to the following Queſtions : Firſt, Whether it ſhould not be forbid hencefor- 
wards, that the Name and Attributes of the moſt adoreable Deity, ſhould be 
made uſe of only as Means for exerciſing young Underſtandings, and furniſh- 
ing Matters for Diſpute, with which Philoſophy does, beſides this, ſufficient- 
ly abound. Secondly, That thoſe Truths, concerning Go p, and his Perfecti- 
ons in the Metaphyficks and Doctrine of Spirits, wherewith Youth are to be in- 
ſtructed, be not any longer handled in Publick Diſputations, but in private 


Aſſemblies only, and (as it is the Cuſtom in Divinity) after having poured out 


a Prayer to Gop, with that becoming Humility and Reverence which is 
due to the Great LoD of all Things; the rather, becauſe moſt commonly 
young People only (who are of an Age in which the Judgments are moſt 
eaſily byaſs'd or corrupted, and the Paſſions do moſt prevail) are the Hearers 
of theſe Lectures and Diſputations. By ſuch Means we might begin to hope, 
that the Danger which ariſes from this diſreſpectful manner of Diſputing, may 
be hinder'd from taking Root in young Minds; and that every body might 
be convinced by the pious Examples of the Academical Teachers, and reve- 
rend handling of theſe Matters, that Learned Men do likewiſe fear Goo; 
the contrary to which is maintain'd by many Atheifts, and is one Method 
whereby they ſtifle the Remorſes of their own Conſcience. : 
ECT, 


| 
| 
| 
| 
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9 
Scr. XXV. The Fifth Inducement, Inattention or Heedleſneſs. 


- Bes1Dxs what has been already ſaid, there is ſtill ſomething more, which 
indeed does not carry Men into compleat Atheiſm, and yer does very much 
contribute to hinder them from diſcovering Gov in his Works; inſomuch, 
that many People do, upon that Account, paſs their Lives without obſer- 
ving, at leaſt without being convinced, oft theſe weighty Matters ; and that 
is a Natural Sloth and Careleſneſs, or want of confidering with proper Attention, 
thoſe Things in which the Perſections of the Creator ſhine out ſo brightly. We are 


7 
es 
J 
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all deſirous to ſatisfy our Curioſity, and therefore we earneſtly contemplate, : 
and oftentimes enquire into the Cauſes of all thoſe Things which we take , 
for Wonders ; becauſe the Manner in which they happen-is unknown to us. 
It Comets or Parhelia appear, if the Sun or” Moon happen to be eclipſed, 
how eagerly are they obſerved both by Learned and Unlearned Men; and | 
yet we daily ſee the Sun riſe, and the Moon and Stars ſhewing themſelves ; f 
the Earth and Trees cover'd with Flowers and Fruits; Humane Creatures 
and Beaſts procreating, and a thouſand other Wonders, and remain very in- ; 
different towards them all, without dwelling long enough upon the ſame, 
and obſerving them with that Care and Judgment we ought, or turning our b 
Thoughts towards the firſt Cauſe ard Author of all. | 
Mcthinks one might conclude, that the frequently repeated View of ſuch | 
Things, each of which alone are wonderful in themſelves, ſhould make ſo J 
much the ſtronger Impreſſion upon our Minds; and yet moſt commonly we | 
experience the contrary. That this ſhould obtain in ignorant People, 1s not 
ſo ſtrange ; but it is much to be lamented, that ſuch a Heedleſneſs ſhould ma- 
ny times be found in thoſe who do not want for good Underſtanding, and N 
who are delirous to paſs for Philoſophers. One might likewiſe allow it in * 
ſuch as are not much accuſtomed to value or ſhew any reſpe& for the Know- 3 
ledge of a Gop, or the true Cauſe of all Things; but that others ſhould be 15 
ſo careleſs in this Matter, who are ſo well convinced of the Importance of ; 
this Enquiry, that it does not ſuffer them to be ſilent, but upon the leaſt = 
occaſion do continually argue for it, (inſomuch that I have not been able to 
diſcover the Doubts in which they were, or had been) is a Thing that muſt K's 
needs appear unaccountable to every Body. 105 
The Reader will not diſpute the Truth of what I have here advanced, 42 
when I tell him, that I have been perſonally acquainted with ſome Men, g 
who were formerly thus heedleſs, and altogether inſenſible of the Works of = 


the Great Creator; but being afterwards brought to.a more due Attention, 
were aſtoniſhed at themſelves, that thoſe very Things which a Wiſe Maker 
and Powerful Ruler did, as it were, cauſe them to feel with their Hands, 
which had been known to them ſo long before, which they had frequently 
meditated upon in their Studies, which they had read in the Works of o- 
ther Men, and had often diſcourſed of them with others, ſhould not have | 
carried their Thoughts up to Go p, nor cauſed them to feel in themſelvesthe 
leaſt Conviction of his Being. 8 
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If Cuſtom be the occaſion thereof, which, becauſe we daily ſee ſo ma- 
ny Wonders, makes us receive them without any Impreſſion ; one can on- 
ly ſay, that it is by ſuch a Cuſtom we become quite Blind, and wholly In- 


ſenſible. | 


Secr. XXVI. Means to prevent ſuch Tuattention. 


Tur only Natural Means that I ever found effectual to render us more 
attentive to every Thing, 1s frequently to apply our ſelves to new Diſcove- 
ries and Experiments, which appearing to us upon every Effay, to be New 
and Uncommon, do give us an occaſion of obſerving with A ſtoniſhment the 
Wiſdom, Power and Goodneſs of Him that Ocders all Things after fuch a 
manner ; eſpecially, if we endeavourto wean our ſelves (which is here ab- 
ſolutely neceſſary) from this our Natural Sloth, and continually join our Ex- 
periments with theſe Obſervations. 

This is not the Place to take notice of another and true Cauſe of our Blind- 
neſs, which, in this reſpe&, is ſo great as to hinder us from ſeeing the Per- 
ſections of Gop in the Works of the Creation, tho' they be daily before 
our Eyes; to wit, the univerſal Corruption of Mankind ; becauſe this is only to 
be remedied by Prayers, and by the Grace of Gov it ſelf; but no ways by 
natural Means, which is what we are here chiefly concerned about. 


Secr. XXVII. Why we only make 2 of Proofs drawn from Natural Phi- 
| loſophy. 

From all that has been already ſaid, it may be inferr'd, that the exact 
and experimental Obſervations of what we ſee in the World, is a demonſtra- 
tive Means, not only to obviate ſo many Cauſes and Inducements to Atheiſm, 
but likewiſe to attain to the Knowledge of a Gop and his Perfe ctions by 
his Works ; and letno Man think it ſtrange, that in the following Diſcourſes 
I make uſe of this Method, and not of other kind of Arguments, which are 
commonly called Metapbyfical. 

The Reaſons that led me thereto are theſe : 

Firſt, Becauſe many learned Perſons have unanſwerably confuted the A. 
theiſts after a Metaphyfical Manner, that is, ſuch a one as is built upon Rea- 
ſoning : The Proots therefore, of this Kind, may be found in great abun- 
dance in their Writings. | 

Secondly, Becauſe Experience and Converſation with ſome of theſe unhap- 


- Þy Philoſophers, has taught me, that the Contemplations of Go v's Works, 


when one could bring em thereto, has induced ſome among them to alter 
their Sentiments, who for many Years had withſtood other Proofs ; becauſe 
the Subtleneſs of their Underſtanding ſeemed to furniſh them always with a 
Handle to difpute againſt Meraphyfical Arguments, and ſo left them ſtill diſ- 


ſatisfied. 
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Scr. XXVIII. Becauſe GOD is pleaſed to make uſe of this Way in his Hol 


ord. | 


Tus Word of Gop does likewiſe give Teſtimony to this (ame Method | 
in many Places of it; Thus we ſee St. Paul makes uſe of the Creatures for a 
Demonſtration of Go p's Eternal Exiſtence ; Rom. i. 20. The inviſible Things 
of. him, fem the Ci cation of the World, are clearly ſeen, being underſtod by the 
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Things that are made, even his Eternal Power and Godhead. 
In the ſame Manner David relating the Works of Gop in a moſt ſublime 
and pathetical Strain, in ſeveral Verſes of the 104th Pſalm, proves from thence 
his great Wiſdom, ver. 24. O Lord, how manifold are thy Works ! in Wiſdom 
haſt thou made them all. 

Thus the Go bp of Heaven does not command us to ſeek for Arguments 
from the Depths of Philoſophy, in order to ſee his Power, but only to 
turn our Eyes towards his Works; {ſaiah xl. 26. Lift up your Eyes on high, 
and behold who hath created theſe Things, that bringeth out their Hoſt by Number ; 
he calleth them all by Names, by the Greatneſs of his Might, jor that he is ſtrong 


in Power, not one faileth. ; 
His Mercies are alſo ſhewn from his Actions in the ro7th Pſalm. We 


likewiſe ſee the Almighty himſelf in the Book of Job, Chap. xxxviii, xxxix, 
xl, & xli. making uſe of Proofs taken only from his Works, exhorting us, 
in many Places of his Holy Word, after the moſt earneſt Manner, thus to 
contemplate his Perfections in his Works. Thus we hear the Holy Ghoſt, 
in the 107th 7 ſal. ver 43. after having given a circumſtantial Relation of the 
Actions of Go p, finally making this Conclufion : Mo is wiſe, and will ob- 
ſerve thoſe things? Even they ſhall underſtand the T.oving-kindneſs of the Lord. 

From whence it plainly appears, that towards ſuch wiſe Underſtanding, 
no feighed Hypotheſes, but an Obſervation of Things themſelves, which 
can only be made by Experiments, is required ; for which Reaſon Men are 
wont even to this Time to beſtow the Latin Term of Obſervations upon what 
we find out by Experience. 

And ſo great a Streſs is laid upon this Exhortation of knowing Go by 
his Works, that thoſe who do not ſtudy them after that Manner, are pro- 
nounced Fooliſh, and void of Underſlanding ; Pſal. xcii. 5, 6. O Lord, how 
great are thy Works? and thy Thoughts are very deep : a brutiſh Man knoweth not, 
neither doth a Fool underſtand this ; for which Reaſon, the not enquiring into 
the ſame, is by the Spirit of Go reckon'd among the Cauſes of Atheiſm ; 
Pſal. x. 4. The Micked, thro” the Pride of his Countenance, will not ſeek after God: 
God is not in all his Thoughts. - 


Ster. XXIX. The General Preof or Demonſtration of a GO D. 


Ar xx having fully comprehended all the foregoing, we might now have 
proceeded to the Contemplations of the World, and the Perfections of G 00, 
in the Compoſition, Parts and Motions thereof, were it not that what fol- 
lows may yet icem to require, that we ſhould previouſly ſhew after what 
Manner, from the viſible World, and that which we fee paſs therein, a Proof 
| may 
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may be formed upon, which we may rely and be aſſured, Firſt, That there is 
a Gov, that is to ſay, a Wiſe, Powerful and Gracious Maker and Director 
of all Things ; And, Secondly, That the Bible (his revealed Word) is of a 
Supernatural and Divine Origin. 

As to the Manner of Demonſtrating the Firſt, I ſhall, without entering 
into deep Speculations, like ſome Philoſophers, ſcriouſly entreat every one, 
that with a compoſed Mind, and diveſting himſelf of his Paſſions and Preju- 
dices, he would filently ſer down, ard ſeriouſly conſider, Firſt, in caſe he 
ſhould ſee that, 

Not one, but a great many, 
And various or different, 
Things entirely ignorant, or unknowing of all, and even of themſelves 


However a.ways unchangeably, and obſerving the ſame Rule; 
Do act and move not once, but upon many Occaſions and Times; 


I 
2 

3 

0: 

4. Each of them frequently, after a particular Manner, 

G 

7. And not one of all them able to impart ſuch Motion to it ſelf ; 
8 


ge Effect without their own Knowledge : 

9. In the Production of which Effect or Thing, if ſome few Circumſtan- 
ces only, or oftentimes but one ſingle one were wanting, it could not either 
be produced at all, or at leaſt not in its due Perfection: 

10. Altho' that ſame Effect ſhould in it ſelf be of great Uſe and Service, 
and ſometimes of the utmolt Importance : 

Could he imagine otherwiſe, than that all theſe things are formed to that 
End, and brought together with that Deſign, to work ſuch an Effect as we 
obſerve to be produced by them ? 

And, Secondly, 

Suppoſing this firſt to be true, ſince theſe things are in themſelves igno- 
rant and unknowing of all that paſſes ; whether every Body muſt not agree, 
that they are all produced, and made to concur by a wiſe and underſtand- 
ing Agent, who had ſuch an End and Deſign in his View? And whether 
any one can perſwade himſelf, that meer Chance, and unknowing Laws of 


* Nature, or other Cauſes ignorantly co-operating, could have Place herein, 


Baß, in order to keep them from Ruſt ; that the Spring is of See}, no other 


let us apply to ſome particular Thing what has been juſt now advanced in 
general, and as it were in an abſtracted Manner; and let us ſuppoſe, that in 


and could have directed and governed theſe Things in all their Circumſtances 
and Motions for ſuch a Purpoſe ? 
That this may be ſhewn after a more plain and not leſs certain Manner, 


the middle of a ſandy Down, or in a Deſart and ſolitary Place, where few 
People are uſed to paſs, any one ſhould find a Watch, ſhewing the Hours, 
Minutes, and Days of the Months, and having examined the ſame, ſhould 
perceive ſo many different Wheels, nicely adapted by their Teeth to each o- 
ther, and that one of them could not move without moving the reſt of the 
whole Machine; and ſhould farther obſerve, that thoſe Wheels are made of 


Metal 


Not unleſs they thus come together of themſelves, can produce one ſin- 
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/ Metal being ſo proper for that Purpoſe ; that over the Hand there is placed 

| a clear Glaſs; in the Space of which, if there were any other but a tranſpa- 
rent Matter, he muſt be at the Pains of opening it every time to look upon 1 
the Hand: Beſides all which, he might diſcover in it a Hole, and exactlix¶x 
oppoſite thereto a little ſquare Pin: He would likewiſe ſee hanging to this 

' ſame Watch a little Key compoſed of two Pieces, making a right Angle to- 
' gether; at the End of each of which there was a ſquare Hole ſo order'd, that 
dne of them was exactly adapted to the little Pin in the ſaid Hole, which & 


being applied thereto, a Chain would be wound up, and a Spring bent, by 
which Means the Machine would be continued in Motion, which otherwiſe 


© = 


Would be in an entire Reſt: He might alſo find, that the other ſquare Cavi- fi 
ty, at the End of the little Key, was adapted to another Pin or Inſtrument, g 
| which being turned this Way or that, makes the Hand move faſter or ſlower, p 
At the other End of this little Key there would be a flat Handle, which be- 
ing moveable therein, might give him the Conveniency, that in the Winding 8 


it up, he ſhould not be obliged to take hold of it at every Turn of his Fingers. 
Laſtly, He would perceive, that if there were any Defe& either in the © © 
Wheels, Spring, or any other Parts of the Watch; or if they had been put to- 
gether after any other Manner, the whole Watch would have been entirely 
uſeleſs. * 
Now the Queſtion is, in order to form a Kind of Demonſtration from 
hence, Firſt, Whether any Body can imagine, that ſuch a Watch among o- 4 
ther Purpoſes, to which it might perhaps be ſerviceable, was not likewiſe 
made for this End, that it ſhould ſhew the Hours, Minutes, and Day of the 
Month. Secondly, Whether he ſhould make the leaſt Scruple to admit it for 
2 Truth, that ſuch a Machine was made and put together by an underſtand- 
ing Artificer for this very Purpoſe, who, when he made it himſelf, knew 
that, and to what End he had made it. 
And, Thirdly, Whether it be poſſible that he can perſwade himſelf that this 
' Watch, with all belonging to it, the Niceneſs of its Makes, Figure of ſo many 
Parts, and other Contrivances for ſhewing the Time, could have acquired its | © 
Being and Form by meer Chance only, which operated indifferently one way | © 
or another, and without any certain Rule or Dire&ion ? 9 
Or otherwiſe, whether he could expect to paſs for a Man of Senſe and © © 
Underſtanding, if having found this Watch in a ſolitary Place, he ſhould pre- 
tend to believe that it was not made by a skilful Workman, nor that its 
Parts were put together with Judgment; but that there was a certain igno- 
rant, and yet neceſſary Law of Nature prevailing in the World, that had 
brought into a regular Method all the Parts of which this Watch conſiſted, 
and had adapted each of them to the Uſe of ſhewing the Time of the Day; 
and eſpecially, that ſuch a Law of Nature was not only ignorant and unſenſi- 
ble of all that it did, or brought to paſs, but likewiſe, that no Being, endued 
with any Wiſdom or Underſtanding, had eſtabliſhed and produced this Law 
at the Beginning, or in the leaſt contributed to the making the ſeveral Parts 


that compoſed a Machine proper to ſnew the Hours. 1 
2 What 
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What has been ſaid above concerning a Watch, is not leſs applicable to all 
other artificial Works; it will be therefore unneceſſary to alledge any farther 
Examples of Mills, Ships, Sluices, Houſes, Paintings, &c. In all which, the 
Wiſdom and Underſtanding of the Maker does equally appear. 

Finally, We may apply all that has been ſaid above to demonſtrate, that 
there is ſuch a Wiſe, Mighty, and Merciful Being as Goo, in caſe we can 
make appear with as great (not to ſay a much greater) Certainty and Convi- 
ion, from the Conſtruction of the viſible World, and all that paſſes therein, 
that there is a Gop and Great Creator, who in Wiſdom has made them 
all; as we can ſhew from the Structure of a Watch, and the Uſes that reſult 
from the ſame, that it has been made and put together by a judicious and 
skilful Workman ; and this we doubt not of doing in the following Contem- 
plations, with all neceſſary Clearneſs. 


SeEcT, XXX. A particular Manner of Corroborating theſe Proofs in ſome other 


Circumſtances. 


W ſhall not here enumerate other Kinds of Proofs, to ſhew the Defe& 
of the Principles of theſe miſerable Cavillers, which we have made uſe of up- 
on ſome particular Occaſions in this following Work, becauſe we will not 
make this Preface too long. They that find them in ſome Places, are deſired 
to apply them to others where they think them to be of equal Force ; though, 
for Brevity ſake, we may have there omitted them. 

As for Inſtance, in caſe the Reader be not ſufficiently affected or convinced 
by what is ſaid of Living Creatures, Plants, Heavenly Bodies, and ſuch like, 
let him imagine to himſaf that he ſaw the ſame Things imitated in little ; 
and that tho' they be incomparably more imperfe&, yet they do in ſome man- 
ner counterfeit the Works of Nature. To ſpeak more plainly, let him fancy 


, that he ſees a Wooden-Horſe put into a Motion by Springs and Wheels, a 


Wooden-Bird flying (of which Hiſtory bas made mention) or let him ſuppoſe 
that he ſees in a little Machine, a gilded Globe, repreſenting the Sun, and 
other little Balls, which like Planets circulate about it ; and then let him ask 
himſelf, whether he has Boldneſs enough to maintain, in the Preſence of Wiſe 
and Learned Men, that all theſe Things appear to bim to be produced by 
meer Chance, or by certain unknowing natural Laws? And whether he has not 


A gteat deal of Reaſon to believe, that ſuch Sentiments would be juſtly laugh- 


ed at, even by the Ignorant themſelves? And after all, let him conſider with 
how much leſs Reaſon he entertains ſuch Opinions, entirely different from 


> thoſe of all wiſe Men, concerning the true, natural, and unconceivably more 
perfect Things, which daily occur to his own, and all other Mens Obſerva- 


tion in the World. 


| Stcr. XXXI. A General Proof, that the Scriptures are of a Divine Original. 


Tux ſecond Thing that is here neceſſary to be enquired into, before we 


4 paſs on to the Contemplations of the World, is a certain Manner of proving 
* (which we ſhall upon ſome Occaſions hereafter infiſt on) that the Bible, as 
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it is call'd by Chriſtians, was writ by a certain Great and more than Humane 
Wiſdom, and that it is of Divine Authority and Original. 

To ſpeak a Word or two of it here in general, I entreat my Reader ſeri- 
ouſly and carefully ro conſider, 

In caſe he ſhould meet with a Book, which for weighty Reaſons was held 
to be Divine by other People, among whom there were a great many that 
he allowed to be very underſtanding Perſons; and ſuppoſing, that whilſt he 
read and examined it, he ſhould find, 

Firſt, That this Book did frequently make mention of certain Qualities of 
Natural Things (tho? with another View, and as it were en paſſant) after ſuch 
a Manner, as none but an Eminent, Wiſe, and Experienced Naturaliſt could 


do; Whether he would not be obliged to conclude, with reſpect to that on- 4 


ly, that ſuch a Book muſt have been writ with ſingular Wiſdom ? 


Secondly, Suppoſe he ſhould be farther convinc'd, by irretragable Proofs, - 


that this Book did repreſent, with the cleareſt Words, certain Properties of 
Natural Things; which at the ſame Time it was writ (at leaſt ſo far as can 
appear to us) were not known to any living Perſon, nor for want of the ne- 
ceſſary Inſtruments could poſſibly be known to any, whether it were to be 
doubted, that ſuch a Book were writ with more than Humane Wiſdom ? 


And this being granted, from whom can we more reaſonably conceive it | 


to be derived, than from the Omniſcient Creator of all Things? To whom 
alone, the Things that were hid from every one elſe in thoſe Ages, were 
known and open. 


And in caſe you deſire to have this laſt proved more ſtrongly, we may 1 | 
ſubjoin, Thirdly, That in ſome Places of this Book is expreſs mention made 
of the Bounds and Limits of Humane Knowledge in future Things; the 


Truth of which could not appear, but to the following Generations. 

This being ſo, as it ſhall be proved hereafter, Can any but a Divine Power 
determine and limit, by clear and plain Expreffions, that certain Things 
ſhall come to paſs after many Ages? And when they have ſo happened, muſt 
not every one acknowledge, that it could proceed from no other than a Di- 


vine Original? 


SEcT. XXXII. No Proofs can be brought of the Divinity of the Alcoran of the | 


Mahometans. 


Wnar has been here ſaid concerning the wonderful Wiſdom that fo | © 


brightly appears in the Holy Scriptures, might truely be urged upon many 
Occaſions againſt the Alcoran of the Mahometans, where we ſhould in vain 


ſeek for an Account of the Conſtruction of the World, of which ſo much ap- 


pears in the Bible of the Chriſtians; but fince theſe Papers are not ſo much 


calculated for the Conviction of Mahometans as of Atheiſts and Unbelievers in | 


general, it ſeems to me ſufficient, juſt to touch upon it here, without repeat- 
ing it upon every Occaſion in the following Diſcourſes, 
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SCT. XXXIII. A Hort Account of what is propoſed to be done in the fellowing 


Work. 


Now that we may reduce all that has been ſaid to its End and Defign, and 
that we may convince every reaſonable Perſon of the Perfections of Gop, 
this alone chiefly remains ; ; 

Firſt, That we endeavour to ſhew, that in the viſible World, or rather in 
that little of it that is as yet thorowly known to us by Experience, there does 
appear ſo much Wiſdom, ſo much Power, ſo much Goodneſs and wonderful 
Views, that the greateſt Work of Art that ever was prepared by Men, is not 
comparable to it in the leaſt. | 

And, ſecondly, that we endeavour, by convincing Examples, to ſhow the 


f undeniable Truth of what has been ſaid above, relating to the Holy Scrip- 
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tures. 

We know very well that an Atheiſt may, upon ſome Occaſions, object a- 
gainſt this laſt ; that, a at the Time when the Bible was writ, Teleſcopes 
and Microſcopes were in uſe, and, poſſibly, brought to as great, if not greater 
Perfection than we find them in this preſent Age; by which Means they will 
endeavour to evade the Proof which we, in ſome Places, have urged from 
the late Diſcoveries thereof: But to anſwer them in one Word, let them con- 
ſider with themſelves, 

Firſt, That aitho* we have Aſtronomical Obſervations of many Ages paſt, 
and with them the Deſcriptions of ſeveral Inſtruments then uſed ; yet we do 
not find any mention made of Teleſcopes, nor ſo much as the Name of Micro- 
ſeopes among any of the ancient Enquirers into Nature. 

Secondly, That the Inventors of theſe two Inſtruments, who lived in the 
foregoing Age, were known to all the Philoſophers; no body being yet able 


to prove from any Memorials, that they were known to others before. 


Thirdly, Whether it be credible, that the old Aſtronomers or Naturalifts, if 
they had known the Things that have been ſince diſcover'd by theſe Optical 
Inſtruments, would have tranſmitted down to Poſterity their defective, and, 
many times, falſe Conceptions of Things. 

Finally, And which is of the greateſt Importance, let them ſeriouſly conſi- 
der, how prudent it is, in a Matter upon which their everlaſting Welfare or 
Miſery depends, to ſupport their Sentiments with a perhaps, or it may be, when, 
beſides, every Thing that appears in Hiſtory makes againſt em. 


Ay, 
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The Religious Philoſopher : 

OR, THE 

| Right Uſe of the Contemplation of the WorLD, 
| FOR THE 


Conviction of Atheiſts and Infidels. 


Bo — 
— 


CONTEMPLATION I 


Y Of the Vanity of all worldly Things. 


g SECT. I. Every Man is placed here without his own Concur- 


Fence. 


O begin therefore by convincing not only thoſe who are 
ſtill under Doubts, (whether they be to be reckoned 
among the External Chriſtians or not) but even the de- 
plorable and obſtinate Atheiſt, of the great Neceſſity 
there is to be rightly aſſured of the moſt important 
Truths, and to corre& thoſe Miſtakes which he has 
S228 Le as hitherto admitted concerning every one of em, is en- 
treated moſt ſeriouſly to reflect upon the Things which 
N his own Experience informs him daily to come to paſs 


about him, and to ask his own Conſcience, whether he don't find himſelf 
Placed in this World without any A& or Concurrence on his own Part ? 
Whether it be in his Power to prevent his being one while Happy, Heal- 
thy and Strong; another while Unhappy, Sick and in Pain > Whether — 

ay 
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Day does not follow another without his Leave, in which divers things be- 
fal him, ſome with, others againſt his Mind, notwithſtanding that he feels 
in himſelf a continual Deſire influencing and governing all his Endeavouts 
of obtaining Good, and avoiding Evil; which ſometimes ſucceeds, and at 
other times happens quite otherwiſe than he hoped for or intended, by Acci- 
dents which he could not eſcape ? 

Whether he does not obſerve, that what befalls him 1s in common with 
other Men? But chiefly, Whether he does not ſee that many Men die daily, 
and that very few of them ſeem to have any Thoughts concerning Death, 
eſpecially whilſt they are in Health? Notwithſtanding that Sickneſs and Diſ- 
eaſes, by which they are ſnatched away, oftentimes ſtand in need of but 
few Weeks, ſometimes few Days, yea even Hours, to change them from 
ſtrong and healthy Men into dead Bodies or Carcaſles. 


Scr. Il. And muſt be convinced of the Uncertainty of his Life. dc. 
FukT HER, whether he is not like all other Men, ignorant of the Time 

when Death ſhall overtake him? Yea, at the End of one Year he ſees a great ev: 
many, who in the Beginning of the ſame, were alive and healthy (and ſome ap} 
of whom ſeemed to be ſtronger than himſelf) to be ſingled, as it were with | ſho 
Deſign, out of the great Number of Mankind, and to be a Sacrifice to can 
Death and the Grave; and that no Body has been able hicherto to find out of 
any Rule or Law whereby he could conclude, that this or that Man ſhould able 


die firſt ; unleſs perhaps ſome very old or incurable Perſons, of whom in- 
deed he might ſay, that their Death was not far off: But even in ſuch caſe, 
tis not leſs true that he is ignorant, as near as they may feem to be to their or { 
End, whether he himſelf ſhall not go before them; ſo that every Man is 

forced to own, that his End may be near, as well as that of thoſe whom he 
ſees die before him; and who, whilſt they were in Health, knew as little 


thereof as he himſelf does now of his own Death. 5 root: 
Secr. III. He muſt likewiſe be convinced of the Vanity of all worldly Things 4 
with reſpef to himſelf. 


Now fince Death does ſo ſurely overtake every Man, and yet the Time mage 
of it is ſo uncertain ; ſince it deprives us of the Uſe and Enjoyment of all. 
that is in the World, ought not every one that conſiders theſe Matters be 
convinced of the great Vanity that is in himſelf, and in all worldly Things Leivee 
with reſpe& to him ? Foraſmuch as he cannot enjoy either Profit or Pleaſure Lan e: 
from thence, but ſo long as he lives; and how long, or how ſhort that Life 
will laſt, he knows not. This only he knows, that when he is arrived to 2 
certain Number of Years, it cannot be very long: And he cannot ſay, it Þ 
he conſiders every Thing as he ought, that it is very deſirable to attain to | 
à great Age; fince being deprived of the Uſe of all his Faculties, his Death 
Is as it were anticipated thereby; for it leaves him neither Feet to walk, 
Eyes to ſee, Ears to hear, or Teeth to eat with; and thus, while he is fill 
alive, he is by degrees thruſt out of the Company of Men, and becomes, as 
one may ſay, a living Carcaſs. 


The Religious Philoſopher. 3 
Szer. IV. I is not even defirable to live here continually, tho in Health: 
Now if we ſhould add to all this, that ſuch as live long are not only 
ſubje& to the Infirmities of old Age, but often to very grievous Sickneſs and 
Pains, ſome of which are entirely or almoſt incurable, viz. in caſe he be de- 
prived of all his Strength, and worn away by a Conſumption, or tormen- 
ted by the Gout, or Stone in the Bladder, by a cancerous Humour, or by 
the Falling-Sickneſs, to ſay nothing of a thouſand other. Diſtempers to 
which he is obnoxious, and which he may juſtly apprehend, becauſe he ſees 
ſo many other Men affected with em: Would not he have a great deal of 
Reaſon to wiſh that merciful Death might ſet him free from all theſe, and 
from miſerable old Age at the ſame Time ? We 
Now if one ſhould ſuppoſe, which however ſcarce happens to any Man, 
that the Evils of old Age do not render his Life a Burden, and that he 
*X ſhall enjoy even as long as the World it ſelf ſhall laſt, the ſame Strength both 
of Body and Mind as he did in his Youth ; yet when he ſeriouſly conſiders 
= every Thing, this very State and Condition, far from being deſirable, muſt 
appear to him very deplorable : For, Firſt, in caſe his Native Country 
7 ſhould be ruined and laid waſte by Earthquakes, Inundations, or War, he 
cannot eſcape Miſery and Poverty as well as the reſt : And how many Years 
of tedious Labour are there required to repair what he has loſt, ſo as to be 
able to enjoy the ſame the remaining Part of his Life? And having ſcraped 
it up again with Trouble, muſt not this Man, who is to live as long as the 
World ſtands, be always in Pain and Fear of loſing it, either after the ſame, - 
or ſome other Manner? At leaſt, ſince the World it ſelf is ſubje& to thoſe 
EZ Revolutions with which the Hiſtories of all Ages have acquainted us. How 
few Governments are there that have been able to keep their Footing for ſe- 
veral Ages together, and of which the Inhabitants have not been driven or 
7 rooted out? And on the contrary, how many can we reckon, which after 
they have riſen to the higheſt degree of Glory and Grandeur, yet at laſt 
XZ have found their End in an entire Deſtruction? So that even ſuch a long and 
healthy Life, as we have been ſuppoſing, would only be a miſerable Pilgri- 
mage for him, in which, when he had hardly come out of one calamitous 
State, he would be in a continual Apprehenſion of another. 
And if no evil Accident ſhould overtake him (which is not to be con- 
ceeived) what Pleaſures are there in the World that are laſting? So that he 
aan expect nothing elſe, but that ſuch a Pleaſure, which whilſt it was new, 
was very agreeable to him, either by long Enjoyment (as Cuſtom renders 
all Things) would become firſt indifferent, and afterwards inſipid; or at 
beſt, by the Uncertainty which is viſible in all Things, would ſoon forſake 
im: Had he a Wife, Children, and good Friends, which are the moſt 
comfortable Things of this World, they would all die before him; and he 
ould every time be ſubje& to that heart- breaking Sorrow, of loſing thoſe 
Feareſt Treaſures, were they to live long? So ſoon as they are overtaken by 
be Infirmities of old Age, they would only be continual Objects of Piry, 
nd conſequently of Grief to him: _w every Thirty, Forty, or at = 
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Fifty Years, he would meet with a new, and conſequently a ſtrange Gene- : 
ration, and be obliged at every Turn to enter into new Friendſhips and a p 
new Acquaintance ; or to converſe with unknown People, whoſe Inclinati- e 
ons he muſt ſtudy and learn to know again, to the End that he may, whe- i x 
ther he will or no, conform his own to theirs, if he expects to enjoy any c 
avour or Kindneſs among them, and not to be excluded from their Con- 
verſation as a ſtiff and ill-natur'd Fellow: And if he has had Children, of 1 
which even a numerous Poſterity are remaining, what Friendſhip and Love 0] 
can he promiſe himſelf from them? Who, tho' they were deſcended from ht 
him, would be yet in a remote Degree of Relation; fince Experience teaches St 
us, how ſoon all Kindred, after a few Deſcents, grow ſtrange to one ano- MY © 
ther: And I have often thought, if Adam himſelf, our common Father, 
ſhould return again to the World, and ſtay here ſome Ages, whether any 1 
of his Poſterity would receive him friendly? Eſpecially if he ſhould pre. un 
tend to make uſe of that Right, by which he alone would be entitled to, ble 
the Property and Government of every thing: Would not the moſt Part, tei 
if not every individual Man, think that he did them Wrong, and ſee him, tir 
with Concern, taking Poſſeſſion of their Habitations ? Now in caſe the Re-. So 
ſpe& and Love which every one owes him, could not ſo far prevail, as to Se. 
render a Father happy among his Poſterity, what could be expected fe. 
by a Man in ſo great, tho' ſtrong and healthy old Age, who would be no | be 
longer conſidered as a Father, but as a remote Kinſman, whoſe Pedigtee tra 
could not be traced, or perhaps even as a meer Stranger ? = 
Secr. V. The miſerable Condition of the Atheiſts. 1 l 
Since then a long and healthy Life, which otherwiſe ſeems to be the bee 
moſt deſirable Bleſſing upon Earth, is ,ſo vain, a Man cannot be render d wh 


happy thereby; let any one who doubts or denies the Perfections of a Go, Wit 
extend his Thoughts farther; and ſee, Firſt, how dreadful ſuch a Lie for 


would be to him in particular, even tho' according to his miſerable Philo- the! 
ſophy, he had no Goo to fear, and that all Things were directed either bh beir 
meer Chance, or by irrational, unknowing, and neceflary Cauſes. = cry 

For from ſuch Principles as theſe, he muſt grant, that in caſe he wer: com 
unhappy, nothing but Chance could relieve him; if he were happy, finc: RY agai 
the Cauſc thereof is accidental and ignorant of its own Effects, he muſt lit and 
in a continual Fear, that every Moment may change his Condition: Aud to r 
not to reckon up all the Circumſtances that may evince the ſame, what | Div; 
there in the World from which he can expect the leaſt Happineſs or Advar MR will 


tage with any Foundation of a reaſonable Hope, and from whence he cu mani 
expect any Love or Good-will towards him, let him behave himſelf as h wiſe 
will? And that Man's Life muſt be very miſerable, who is neither Lovel* 
nor Eſteemed by any Body. Suppoſe he were a Prince that Governs a who: Sec 
Nation, how can he think, without great Uneaſineſs, that it is by med 
Chance his Subjects obey him ? If he be ſubjeR, and lives under the Com N 
mand of a Superior, muſt he not tremble when he conſiders that it is 4 he y 
cidental only that his Goods are not ſtolen ; his/Houſes burnt ; his ot i 3 
I ug 
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Daughters Raviſhed ; his Sons carried into Slavery or Murdered ; and that 
it is by meer Accident that his Children, being Wicked, do not, without 
any ſcruple of Conſcience, Poiſon him for the Sake of his Inheritance, in 
cale they think he keeps them too long out of it? And ſince upon this ſame 
Hypotheſis there is no kind of Order or Providence, and that Chance, as 
Chance, may at all times produce, indifferently, this or that Effect; Muſt 
he not tremble when he looks upon the Earth, which, if every Thing de- 
pends upon Chance, may immediately begin to burn under him, or may 
open her Mouth and ſwallow him up? And if he looks into the Air, muſt 
he not imagine, that it is purely Accidental that he is not deſtroyed by 
Storms and Tempeſts, by Thunder and Lightning, or that Rains and unſea- 
ſonable Weather do not ruin all his Plantations and Poſſeſſions? 

In vain, alſo, will he endeavour with ſuch like Conceits to avoid all theſe 
Terrors; though he ſhould admit that it was not a meer Chance, but an 
unintelligent Neceſſity which Governs the Univerſe by certain unchangea- 
ble Laws; for ſince according to theſe ſuppoſed Laws, he ſees ſeveral in- 
terfering Operations of Nature come to paſs, whilſt he ſees the Air one 
time Calm, another time Tempeſtuous; whilſt he ſees the Wind from the 
South, and then again from the North; the Sea Ebbing and Flowing; one 
Seaſon extreamly Hot, another very Cold, and the like; muſt he not con- 
feſs (tho' he ſhould ſuppoſe that all this did neceſſarily happen) that it will 
be as terrible to him as Chance it ſelf; to him who knows not when a con- 
trary Effect ſhall be produced according to theſe ſame Laws. 


Secr. VI. The Advantages which they that Love and Fear a God enjoy. 


LasrTLy, Let him tell us ſincerely, whether in reſpe& to all that has 
been ſaid, he does not think thoſe Perſons to be unſpeakably more happy, 
who are convinced that they depend upon an adorable Creator ; by whoſe ' 
Wiſdom they have been ſo wonderfully formed ; whoſe Power has render'd 
ſo many of his Creatures ſubſervient to their Well-being ; who has given 
them the Capacity to enjoy the ſame with Pleaſure and Thankfulneſs ; who 
being Wiſe and Mighty, can preſerve them, and being Merciful, will pre- 
ſerve them ; that without his good Pleaſure, none of the aforeſaid Evils 
come upon them ; inſomuch, that if He be with them, nothing can be 
againſt them ; who, beſides the good Things of Nature which He is largely 
and conſtantly dealing out to them, makes known his Word to them ; and 
to remove all their Doubts, has ſtamp'd it with irrefragable Marks of its 
Divine Original ; who has there revealed His Will, purſuant to which He 
will be ſought after, ſerved, thanked, and praiſed by them ; who has there 


7 manifeſted his Love to them, which paſſes all Underſtanding ; and has like- 


wiſe promiſed to render them eternally happy after Death. 


Scr. VII. I is therefore neceſſary to ſeek for the Demonſtrations of a God, 


Pſalm xiv. 1. 
Now ſince every Atheiſt muſt confeſs, that his own Principles (unleſs 
wul deny them too) do render him unhappy, and cauſe him to live in 
F 2 continual 


he 
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continual Apprehenſions ; I leave him to judge, whether a Man muſt not be 
a very abſurd Perſon, and, as it were, an Enemy to himſelf, who notwith- 
ſtanding that he ſees the contrary Opinion maintain'd by many others, of 
whoſe Wiſdom he has no Reaſon to doubt, yet takes all the Pains imagina- 
ble to perſwade himſelf that there is no Gop ; and therefore, whether the 
Holy Penman of the firſt Verſe of the 14th Pſalm, has not a great deal of 
Reaſon to give ſuch a Man the Name of Fool? who tho' he can never 
prove his Opinions, yet with all his Heart, and all his Soul, endeavours to 
make himſelf Miſerable, and to run headlong into a State-full of Terror and 
Diſtra&ion ; that is to ſay, into the Condition of an Atheiſt. 7 

For a Confirmation of the Truth of what has been here ſaid, I could far- 
ther add, that I my ſelf have heard one of theſe miſerable Wretches, whoſe 
Judgment ſeemed capable of every Thing but acknowledging a Go p, lament 
the Unhappineſs of his Condition with great frankneſs, and in the moſt pa- 
thetick Manner. 5 


And I can't forbear ſaying, that the Remembrance of it does ſtill very | - 
much affect me whilſt I am now writing it, tho' long after his Deceaſe. at 
To proceed; If any one has a true Love for himſelf, and does but hear to 
that it is maintained by many Perſons for an uncontroverted Truth, that there tu 
is a Wiſe, Mighty, and Merciſul Creator of the Univerſe, who can render all C 
thoſe that endeavour to know, ſerve, and honour Him, Happy both noẽw- v7 
and for ever; and thoſe that deny or deſpiſe Him, Miſerable to all Eterni- + 
ty: I ſay, that Man muſt be in a very deſperate Mind, if he does not think 8 
it to be of the utmoſt Importance to enquire into the Force of ſuch a Proof, fre 
upon which ſo many wiſe Men, living and dying, do entirely depend. 6: 
Secr. VIII. The Tranſition to the following Contemplations. of 5 

I Hoys then, that among theſe unhappy Men there may be ſome found. T 
who, in order to free themſelves from theſe ſad Uncertainties (for no Abel rig 
ever had any Certainty of his wretched Notions) will think it worth theit 1oc 
Pains, ſerioufly to weigh the Arguments that may contribute thereto; and he 
we beſeech ſuch to paſs on along with us to the — Contemplations; ſel 
and perhaps the Great Go p of Heaven and Earth may vouchſafe (as we hear- FR the 
tily beg of Him for their Sakes) to open their Eyes, to the End that they may FS thi 
ſee, and be fully convinced of the unexpreſſible amiable Perfections of his glo- tha 


rious Works: 
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AC AN. 


CONTEMPL ION IL 
Of all that is Viſible, and of Our ſetves in particular. 


Sect. I. I is neceſſary to call upon GOD at the Beginning. 


EFORE we come to the Thing it ſelf, and from the viſible Part of 
B the World endeavour to ſhew, that in the Structure thereof, the Wil- 
dom, Power and Goodneſs of the Great Creator ſhines out with more Bright- 
neſs and Luſtre, than to admit of a Compariſon between .any of his Works 
and thoſe of the moſt skilful Artificer that ever was: Let it not ſeem ſtrange 
to any one, that in this Enquiry, which perhaps may be thought purely Na- 
tural, we affirm it to be abſolutely Neceſlary, firſt of all to implore the Great 
Creator and Governor of all Things, with the deepeſt Humility, that He 
would be pleaſed to enlighten our Underſtanding (which in it ſelf is ſo dim) 
that we may view and comprehend the Beauties and Wonders of his Works ; 
and farther, that thro* his Goodneſs, He would vouchſafe to purify our Hearts 
from all contradicting Paſſions and unreaſonable Notions reſulting from thence ; 
ſince it is not unknown to any one who has obtained this Grace, that He 
can, as it were, feel and diſcover, in innumerable Things, with an entire 
Conviction of his Conſcience, the adoreable Maker of them; that many 
Things have often preſented themſelves to his Mind formerly, and have been 


- { rightly underſtood and comprehended by him, without once exciting him to 


look up to the firſt and chief Cauſe thereof : So that it plainly appears from 
hence, that neither the Peneration of his Judgment, nor the Things them- 
ſelves, are ſufficient to lead him to a right Contemplation, without ſome far- 
ther Aſſiſtance beſides them. And in caſe an Atheiſt ſhould only conſider 
theſe Convictions as Hiſtorical Truths, yet at leaſt he muſt acknowledge, 
that in a Matter of ſo great Importance, and upon which his everlaſting Hap- 
pineſs or Miſery depends, it would do him no Harm, according to his own 
Peinciples, if, like the Athenians, he ſhould invoke the Aſſiſtance of a GOD, 
as yet unknown to him. | 


Sect. II. GOD's Eternal Exiſtence proved ſrom the Creatures. 


Now to proceed to our intended Work : Since our Deſign is rather to Of- 
fer or Propoſe the Proofs of the Perfections of G o D, that is to ſay, of his 
Wiſdom, Power, and Goodneſs, by way of Conviction to unhappy Atheiſts, and 
doubting Minds, than to prove his Eternal Exiſtence, that being not denied 
by any Atheiſts who own an Eternal Being, as far as I know; yet if there 
any among them ſo blind, as ſtill to doubt whether this alſo can be _ 
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trated from his Works, we ſhall likewiſe endeavour to give them full Satis. 
faction herein, and to produce unanſwerable Proofs thereof in this very Place, 
before we proceed to the other. ; 

Let the Atheiſt then ask himſelf, upon the Suppoſition that there was no 
Eternal Being, that 1s, in caſe there ever was a compleat Nothing, when there 
was neither Creator nor Creature, nor any thing whatever that had an 
Exiſtence, whether he muſt not be convinced, that in all Eternity the ſmalleſt 
Thing whatever could not come to Exiſt; and that ſuch a Nothing muſt re- 
main and continue to infinite Ages a meer and ſimple Nothing? 

So that not only from theſe vaſtly extended Heavens, and their unſpeakable 
great Lights and Bodies, but even from the moſt tender Leaf or Graſs, 
from the moſt contemptible Stone we tread upon, and from the ſmalleſt 
Grain of Sand, this Aſſertion can be irrefragably maintained; ſince if ever 
there was a compleat Nothing, - tf meaneſt of all theſe could never have 
been produced, or made to Exiſt in an Infinity of Ages. 


Szcr. III. The ſame proved from Romans i. 20. 


Ar rx the ſame Manner we ſee the Apoſtle Paul proving God's Eternal 
Power, whereby He Exiſts of himſelf from all Ages, and his Divinity, where- 
by He is diſtinguiſhed from all Creatures that have had a Beginning ; and 
thus ſpeaking in his Epiſtle to the Romans, Ch. i. v. 20. The inviſible Things of 
him from the Creation of the World are clearly ſeen, being underſtood by the Things 
that are made, even his Eternal Power and Godhead ; ſo that they are without Ex- 
euſe And ſhewing likewiſe, that in naming the Creatures in general, he ex- 
cepts nothing out of 'em, how ſmall ſoever it may be, which by its Exiſtence 
is not capable of convincing, with the utmoſt Certainty, every one that has 
not quite loſt the Uſe of his Reaſon, of Gop's Eternal Power and Divinity, 
that is, among other Things, of his Eternal Exiſtence. | 


Sect. IV. The Contemplation of Ourſelves in general. 


Now as this Contemplation of all Creatures in general, after the afore- 
ſaid Manner, is a Teſtimony to every Man's Conſcience, that there is an E- 
ternal Goo; ſo likewiſe will every Man that only views the Frame and Con- 
ſtruction of himſelf, (and conſiders who he is, and whereof he conſiſts; how 
he is come into this World and ſupported therein,) from thence be convinced 
of the Wiſdom, Power, and Goodneſs of ſuch a Gop, without hardly con- 
3 any other Particulars, tho' we hope alſo to Account for them here- 
after. | 
He, therefore, who has hitherto denied or doubted of ſo weighty a Truth, 
let him turn his Eyes and Thoughts firſt upon himſelf only, when he cannot 
but confeſs, that he has a Body, of which, being in Health, he is capable | 
to move ſome Parts, ſuch as the Hands, Feet, Eyes, Cc. arbitrarily, and 
according to his own Pleaſure ; and again (which is very remarkable) that his 
Will has little or no Influence or Power over other Parts; thus his Heart beats, 
his Blood circulates, his Stomach and Bowels are moved; the Humours and 
Fluids, which compoſe ſo great a Part of his Body, produce ſeveral Effets iſ 
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in him, without his being able either immediately to hinder or promote 
their Operation: Moreover, he finds that he Underſtands, Wills, Reaſons, 


Loves, Hates, Fears, Hopes, and (in one Word, that Philoſophers com- 
monly make uſe of ro Sum up the whole) that he Thinks. 


Sect. V. The Contemplation of our Body, which is Earth. 


Now upon enquiring firſt into our Body, we are convinced by certain 
Experience, that the ſame conſiſts of the Food we uſe, ſuch as Herbs, Fruits, 
Corn, Fleſh, Fiſh, Water, and the like, The Beaſts have likewiſe their 
Food ; and tho' theſe eat one another, yet the Food of moſt of them con- 
fiſts of Plants and Water; for as for Foſſils, Metals, and ſuch like, we do 
not yet know that they ſerve for Food to any Creatures; and tho* they 
ſhould, yet the following Proof will remain in its full Force. 

Now all theſe Plants ſpring out of the Earth, and being ſown, ſeem 
to draw their whole Subſtance from Earth and Water, excepting only what 
Air, Light, or ſuch like Matter, may contribute thereto ; which Mixture 
of all together, becauſe we meet with it in all fruitful Soils, we ſhall here- 
after, for brevity ſake, call by the common Name of Earth. 

From whence then a Man muſt finally conclude, that the Matter whereof 
his Body conſiſts, is nothing but the Water he uſes in his Drink, together 
with an alter'd and diſguifed Earth, which firſt becomes Plants, and after- 
wards is turned into the Subſtance of his Body. 

Now if all this does not appear clearly enough to him, let him ſuppoſe 
the Perſon of a Man, who having been before very Fat and Heavy, has loſt 
ſome Pounds of Fat by Sickneſs ; if fuch a Man being reſtored to his Health, 
and uſing no other Food than Bread and Water, ſhonld again attain to his 
firſt Weight, whence proceeds this his new Fleſh, but from the aforeſaid 
Bread and Water? But more eſpecially, if he conſiders the Smallneſs of his 
Body in the very beginning, which when his Mother firſt conceived him, 
was ſcarce of the Weight of half an Ounce, tho' the ſame Body afterwards, 
firlt by the Nouriſhment it received from the Mother, and afterwards what 
it took in it ſelf (both which, with reſpe& to the Matter of it, can be cal- 
led nothing but Earth) grows up to a Man of ſo many Pounds weight ; 
and will he then ſtill doubt, ſince all this Nouriſhment conſiſts of Water 
and Earth only, whether his whole Body, in its utmoſt extent, is any thing 
elſe but a Metamorphoſed Earth ? 


SECT, VI. That the Body does not think, 


Havixc now diſcover'd theſe Things concerning his Body (that we 
may advance a little farther) let him ſuppoſe himſelf fitting with another 
Perſon at Dinner, could he think that the Bread, Fleſh, Fiſh, Beer, Wine, Cc. 
that are eaten and drunk, ſhould firſt become Nouriſhment, and afterwards 
being turned into his Body (or rather, that a quantity of Earth, from whence 
this Nouriſhment proceeds) has the Capacity to judge of, and to underſtand 


his, or another Man's Diſcourſe ; or can comprehend the Demonſtration of 


a Propolition in Euclid? or let him conſider, whether a skilful Ch and 
| hilo- 
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Philoſopher could ever juſtly fancy to himſelf, that he was able to produce, 
out of ſuch Food or Nouriſhment, a ſolid or fluid Body (beſides which two, 
no third can be ſhewn) that can Think, Reaſon, and Diſcourſe like a Man 
Now I cannot bring my ſelf to ſuch a Belief, that there ever was any Man, 
who deſired to paſs for a Perſon of the leaſt Senſe, capable of advancing 
ſuch Notions, and intrenching himſelf in the ſame, againſt an approaching 


Eternity. 


Sect. VII. The Soul demonſtrated. 


ALL this being duly weighed, can a Man make any other fort of Con- 
cluſion, than that his Food, conſiſting of Earth and Water, is the Subſtance 
of his Body; and that nothing of thoſe, or of any thing elſe produced by 
thoſe, (nor conſequently his Body) is capable of Underſtanding, Reaſoning, or 
Thinking. . 

And yethe is aſſured, and plainly convinced, that he both Underſtands, Rea- 
ſons, and Thinks This therefore is an irrefragable Proof that there is ſome. 
thing elſe in him beſides his Body, which Underſtands, Reaſons and Thinks; 
ſo that he does thereby know ſo much of himſelt, as that he is compoſed of 
two diſtint Subſtances, viz. of a Body which is Earth, and of ſome other 
Thing beſides his Body, which other Thing Underſtands, Reaſons, and Thinks 
This laſt is called the Soul ; and therefore he knows that he does conſiſt of a 


Body and Soul. 


Sect. VIII. No Man proceeds from himſelf, nor from his Parents, but from 
another. 


BEING come thus far, and knowing what he is, let a Sceptick, or an 4. 
theift, go a little farther with us, and endeavour to find out how he came in- 
to this World, and how he is here ſupported. 
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And that he may bring himſelf to conſider the ſame experimentally, let Foc 
him examine himſelf, and ſee, if it was in his Choice or Power to be here abo 
or not, whether he would chooſe to be formed Sick or Healthy, Blind or Ear 
Seeing, Streight or Crooked: To all which, without doubt, he will anſwer, . Une 
that he would rather be form'd with the good Qualities. On the contra- WF oug 
ry, let him by his own Experience enquire, whether he be not placed here tellj 
without the leaſt Act or Concurrence of himſelf, and entirely without his BW to h 
own Knowledge in the Condition wherein he finds himſelf, and wholly un- BW ther 
capable of beſtowing on himſelf more or fewer Advantages of Nature: Wi ſom 
Conſequently then, he muſt be convinced that he does not proceed from him- MW 1 
ſelf, but from another. 6 5 paſſe 
But ſuppoſing it ſhould be objected by ſome body (who being wavering Hun 
and full of Doubts, and unwilling to conſent to what has been here advan- in w 
ced, leaſt he ſhould be forced to acknowledge a G 0D) that his Parents Z after 
were, by way of Procreation, the firſt Cauſes of his Exiſtence in this World; 5 ſible 
which at firſt fight carries ſomething ſpecious with it: yet if he will be woul 
pleaſed to penetrate farther into the Matter, he cannot refuſe believing, that Mi vere 


his Parents, as well as others, owe their beginning to that deſire of propa- 
3 gating | 


, * * | ! , 
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gating their Species, which is naturally implanted in all Creatures ; without 
any Certainty at the ſame time, or Thought of the Conſequences of ſuch an 
At: And muſt he not, moreover, confeſs, that none of em all were ca- 
pable of knowing or ſaying whether it ſhould be a Man or Woman, a de- 
formed or well-thaped Child that was to be produced ? Yea, after the Birth, 
does it clearly appear to either of the Parents, how the Body of ſuch a Child 
is framed, with reſpe& to its Veins, Nerves, Fleſh, Bones, Humours, and 
other Parts ? 

Now if all this be brought to paſs without the Knowledge of the Pa- 
rents; if they be entirely ignorant of the Compoſition or Structure of their 
Child, how can he look upon them as the true Cauſe of his Being and Sub- 
ſiting ? Can one juſtly hold that Perſon for the Artificer, or the real Cauſe 
of any Machine, who is forced to own that he does not know any thing 
of the Conſtruction, nor how it came to be ſo made? and yet more, who 
did not ſo much as know even whether it was made by him, tho? he did all 
that lay in his Power towards the Production of it? 

And ſince he cannot judge that his Parents have contributed more to him 
than others do to their Children, muſt he not own, that it follows from 
thence, that he is placed here entirely without his own Concurrence, and 
without being able to prove that his Parents are any thing elſe but unknow- 
ing, and conſequently no true, but at the moſt, inſtrumental Cauſes only of 
his Exiſtence ? f 

Moreover, to the end that we may obviate all Evaſions, and demonſtrate 
undeniably that he cannot be produced by his Parents as true Cauſes, let him 


E recolle&, that beſides his Body, there is a Soul, of which he conſiſts, which 
has been already ſhewn to be entirely different from his Body: Now all that 
could happen towards his Production on the part of his Parents, ſeem only 


to have reſpect to his Body, and conſiſts in nothing more than in the 


Communication of the Semen Corporeum, which likewiſe has its Original from 
Food and Nouriſhment ; and therefore, according to what has been proved 
above, is nothing eiſe but Metamorphoſed Earth and Water. Now this 
Earth and Water, or any thing elſe that proceeds from them, does neither 
= Underſtand nor Think, and yet he himſelf does both; for which Reaſon he 


ought certainly to be convinced, that he, as a Man, that is to ſay, as an In- 


telligent, Rational, and Thinking Creature, can by no means owe his _ 
to his Parents; and ſince he cannot be the Cauſe of himſelf neither, he mu 
Wo therefore, as well as all his Forefathers, have been brought into the World by 


ſome other Being. 
I have here in the Beginning, that I might not ſeem to argue too acutely, 


baſſed over thoſe Modern Obſervations, by which it is pretended, that the 
Humane Body draws its Origin from a Kamen, or Fundamental Principle, 
n which the Members are rolled up as in a Clew or Ball of Thread; which 
WT afterwards, by the Help of Nouriſhment, is filled up and unfolded to a Vi- 
x ible Body. The Reaſon is, becauſe the Proof which we have herein View, 
= ould ſtill remain of the ſame Force. Firſt, Since this Stamen, how ſmall 
erer it may be, whilſt it continues wa: is nevertheleſs a real Corpo- 


real 
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real Subitance. Secondly, Becauſe it is not yet proved, that this Samen does 
not proceed from the Fluids of the Father or Mother, or of both, and there. 
fore does likewiſe conſiſt of diſguiſed Earth. Thirdly, By what Cauſe ſoever 
this Stamen is produced, it cannot be denied, that when it is quite unfold. 
ed into a Viſible Body, it is nevertheleſs a Corporeal Subſtance, and ſo re- 
mains. Now that ſuch a Subſtance can Diſcourſe or Think, no Body that 
would paſs for a Wiſe Man will raſhly affirm ; nor do I believe neither, that 
there was ever any one found who would perſiſt in this Notion, That we 
ought to aſcribe the true and real Cauſe of the Formation of our own Sta- 
men, or of any other Humane Body, to our own Knowledge, or to that of 
our Parents: Whoever, therefore, does any Thing ignorantly and unknow. 
ingly, cannot, as we have ſaid before, be conſider d any otherwiſe than as 
the inſtrumental, but by no Means the true Cauſe of any Effect; from 
whence it follows, That the Concluſion muſt remain as it did; namely, that 
neither our Parents, nor we our ſelves, are the true Cauſes of our Exiſting 


here. 


Sect. IX. That our Support is from Another. 


Now after the above-mention'd Diſcoveries, it may eaſily be made ap- 
pear to every Man, that as he is not placed here by his own Power, ſo nei- 
ther is he ſupported by the ſame : For if he were, he might at leaſt pro- the 
vide Food and Nouriſhment for himſelf; but can he make the Sun to Riſe, of : 
which cauſes every Thing to ſpring out of the Earth? Can he bring down pro 


a Drop of Rain from Heaven, which renders the Ground ſo Fruittul, and he 
which :ikewiſe muſt ſerve him for Drink? Can he communicate an Exiſtence, Cor 
and the neceſſary Properties to one ſingle Ear of Corn, or to the ſmalleſt þ 
Blade of Graſs, in order to feed himſelf, and thoſe Creatures which he uſes ſteat 
for his Nouriſhment? But to go yet farther, ſuppoſing he had Food his 
in abundance, can he tell after what manner his Body is thereby ſupported? Wor 
Or does he know where that which refreſhes his Body remains, as ſoon as MM its v 
it has paſſed thro* his Stomach and Bowels, and how his Food is turned into does 
Blood and other Juices, and how they again are converted into ſuch diffe- in th 
rent Parts, of which his Body conſiſts? So that here again he can conclude Arti. 
no otherwiſe, than that all this ſurpaſſes his Power, and that it is not a Fl 
by himſelf, but by ſome other Being, that he exiſts and is upholden, = as w 
Sger. X. And this other Being, either knows, or js ignorant of what he doeth, — 
Now being thus far aſſured, from what has been ſaid, that a Man is of Cl 
not produced by himſelf nor by his Parents, but by ſome other Being, by ſo w. 
which he is likewiſe fupported, I leave any one to judge, whether he can pears 


live in a perfect Tranquility, without endeavouring to know what kind of 
Being it is by which he is Made and Supported; fince I cannot think that 
he is ſo inſenſible, or ſo little affected concerning thoſe Things that relate to 
his own Happineſs or Miſery, as not to look upon this to be an Affair of the 
utmoſt Imporrauce: 
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If then he will endeavour with us to enquire into theſe Matters, he muſt 
at leaſt acknowledge for an undeniable Truth, that the Cauſe by which he 
is here placed and ſupported, does either know and underſtand its own Acti- 
ons, or elſe is entirely ignorant of them; that is, he muſt either agree with 
the wiſeſt part of the World, that there is a Goo by whom he is made and 
ſupported, who knows what he did, and what he daily does, with reſpe& 
to him; or elſe he muſt endeavour to perſwade himſelf, purſuant to thoſe. 
Principles of unhappy Atheiſts (which have never yet been demonſtrated) that 
he was brought into the World by a meer and ignorant Chance, or by a ne- 
ceſſary Conſequence of the Laws of an unknowing Nature: One of theſe 
muſt be undoubtedly true. | 


Szcr. XI. That our Maker and Preſerver is Wiſe, Mighty and Merciful. 


Now in order ſeriouſly, and without Paſſion or Prejudice, to conſider ſo 
important a Matter, and to know which of theſe two Queſtions are to be 
received for Truth ; ler him ſuppoſe, that he were to be brought into a 
Room, where he ſhould ſee ſeveral Clocks and Watches that have been ad- 
juſted with all the Skill and Perfection the Artificer could exert, ſo that they 
went very True and Regular; and then let him ask himſelf, whether he 
thinks thoſe Machines could acquire their Exiſtence and Aptneſs to perform 
their ſeveral Functions, without the Concurrence of the Skill and Judgment 
of a Workman, and only by Cauſes that were ignorant of the Effects they 
produced, ſuch as meer Chance, or neceſſary Laws of Nature? and whether 
he would not judge that any Man, who ſhould undertake to deduce ſuch 
Concluſions from his own Philoſophy, were not quite out of his Senſes ? 

After having maturely conſider d all this, let him proceed farther, and in- 
ſtead of Clocks, let him caſt his Eyes upon the Frame and Conſtruction of 


his own Body, or upon that of Beaſts, Birds, Fiſhes, Plants, and other 


Wonders of Nature, and think, fince a good Clock does undoubtedly prove 
its Workman skilful, whether in each of theſe laſt mentioned Things there 
does not appear an Art incomparably greater than that which ſhews it ſelf 
in the very beſt Clocks? foraſmuch as it is moſt certainly true, that the beſt 
Artificer in the whole World, is not capable of producing even a Mouſe or 
a Fly, a little Flower or a Plant, tho' never ſo ſmall, in ſuch a Perfe&ion 
as we ſee them daily appearing. Let him therefore ſilently examine himſelf, 
whether all his. Atheiſtical Arguments can bring him to embrace theſe miſe- 
rable Notions for Truth with Tranquility, and without a continual Remorſe 
of Conſcience, viz. that he who made his Body, and all theſe Things after 
ſo wonderful a Manner, and out of ſuch improper Matter as the Earth ap- 
pears to be for ſuch a Purpoſe, ſhould be ſo far void of Wiſdom and Un- 
derſtanding, as not to know after what Manner, nor to what End, he had. 
made the ſame ? | | 
Now ſince an unhappy Atheiſt ſeems to be unavoidably obliged by all theſe 
Things, to acknowledge that his Creator is wonderfully Wiſe ; ſince, - more- 
over, the Manner whereby he is preſerv'd, ſeems to convince him, that this 


his Preſerver is not only Wiſe, but alſo Mighty and Merciful ; having moſt 
2 


boun 
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bountifully provided ſuch a great Body as the Sun to give him Light, the Air 


ſurrounding this whole Earth for Reſpiration, ſo great a quantity of Water { 
to aſſwage his Thirſt, ſuch a number of Plants and living Creatures to ſatisfy 

his Hunger, and to refreſh him, and ſo many other Things for other Uſes, t 
without any Co-operation on his Part, and ſuch wonderful Faculties for the E 


Enjoyment of them all: Let him finally conſider with himſelf, what he ought 
to expect, even in his own Judgment, from the juſt Wrath of this his Maker 
and Preſerver, in caſe he continues to deny his Wiſdom, to deſpiſe his Power, 


and to be ungrateful for his Mercies, and in order to free himſelf from the a 

Obligations he lies under to Providence for all theſe good Things, if he con- fi 

tinues to aſcribe them all entirely to inſenſible and ignorant Cauſes. p 

Secr. XII. The Tranſition to the following Contemplations. l 

I can ſcarce think it poſſible, that there ſhould ſtill be an Atheiſt ſo deplo- 1 

rably obdurate, after having weighed all theſe Things moſt ſeriouſly by him- by 

ſelf, as to dare to own, that the Conſideration thereof does not make him tt 

uneaſie; and in caſe there ſhould be any that had ſo far abandon'd themſelves MF b) 

to their ſeducing Paſſions, yet it is not to be imagined, that all of em have St 

ſo greatly renounced their Reaſon, as not to think it worth their while to th 

Pals on with us to the Contemplation of the Works of the Great Creator in T 

the following Diſcourſes ; or that among ſo many Particulars and Wonders, an 

which they will there meet with, there ſhould not be one ſingle one ſufficient Be 

to make them ſee their Error, and to give them a convincing Proof of a Deity as 

ſhining out ſo brightly from thence. This I can ſay experimentally, that by WI 

the Meditation chiefly of what has been here offer'd in theſe two firſt Con- br 
templations, an unhappy Perſon, whom I had formerly often beſought, while 

he was in good Health, that he would ſeriouſly weigh theſe Things by him- 

felf (and who was wont, even till a few Weeks before his Death, where-evet 

he could ſpeak his Mind freely, to ridicule all ſuch as acknowledged and nal 

ferved a God) was by Gop's Grace brought over to better Thoughts, and it; 

to a Conviction of his Exiſtence, as he confeſſed to me with his own Mouth are 

in his laſt IIIneſs. | ; Fre 

wit 
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Of ſome Particulars in the Mouth. to « 

eacl 

. — — — — — mmm rm nmn———rn—_— — the 

the 

SECTION I. Concerning the Teeth. by x 

is ſe 


3 O begin then; let us firſt contemplate our own Body, and all the won- 
derful Structure thereof; which, tho* the moſt part of our Food, as 
Bread, Fleſh, Fiſh, &c. conſiſts of ſolid Bodies, cannot be nourifhed by them 
ſo long as they remain ſuch, and are not firſt converted into Fluids; views 
a Means 
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Air a Means was requiſite to turn theſe ſolid Bodies into a liquid Matter, and even 
ater ſuch as ſhould be 25 to ſupport and nouriſh us. 5 

tisfy For this Purpoſe there are Teeth planted in our Mouths, of which thoſe 
Jſes, that ſtand foremoſt are ſharp and cutting, in order to bite off a Part of that 
the Food which is taken in, whoſe Semicircular Figure is wiſely adapted to a 
ight juſt Meaſure of the Piece to be bitten, and ſo as to be afterwards chewed 
aker with the moſt Conveniency, as every one may experience who makes his Bi- 


ting greater or ſmaller: The ſecond Sort are thoſe that are called Dog-Teeth, 
and thoſe are more pointed than cutting, and ſeem to be particularly de- 
ſigned for ſomething that is tougher and harder, and which cannot eaſily be 
penetrated by the former, in order to hold it faſt, and ſo to divide it from 
the other Part. | 

Does there not appear a wife End in all this? Why are not the following 
Teeth, which are call'd Grinders, of the ſame Figure ? Why are they flat and 
broad, and uneven, with Cavities and Protuberances, as if Nature intended, 


him that what was bitten off by the foremoſt, ſhould be beaten ſmall and ground 
lives by theſe latter, to which their Unevenneſs contributes, as it is in ſome Mill- 
have Stones that are made uneven on purpoſe, in order to grind the better? If 


this is done by Chance, why don't the Grinders ſtand foremoſt, and the Fore- 
Teeth in the inward Part of the Mouth, which would certainly render Biting: 


Ir in 

ders, and Chewing very uneaſie? How happens it, that almoſt all the other 

-jent Bones are clad with a tender and ſenſible Membrane; but the Teeth, fo far 

eity as they ſtand out of the Gums, with none; unlefs it were to avoid that Pain, 

t by which the Uſe of em in Biting would occaſion, by preſſing upon ſuch a Mem- 

ons brane ? | 

7hile 

an. SECT. II. Of the Enamel of the Teeth. 

ever Cx any one ſuppoſe, that it is without Wiſdom and Defign (ſince the 
and naked Bone can rarely endure the Air without Corruption, and the Covering 
and it with a Membrane would be here uſeleſs and inconvenient) that the Teeth 

outh are ſurrounded with a hard Subſtance, which the Author of the Hiſtory of the 


French Academy of Sciences, for the Year 1699, p. 48, calls the Enamel; where- 
= with they are, as it were, glazed round about, ſo far as they are expoſed to 

the open Air; and which, as ſoon as they loſe, they rot and are corrupted. 
In Tab. I. Fig. 1. you may ſee a Repreſentation thereof: The Line AC FH 
is that Part of the Gums out of which the Teeth appears; A E C and 
F GH are the Roots of the Teeth: The Parts ADCB and FLHIE 
ſhew the Enamel or Glazing, which conſiſts of ſmall Fibres running parallel 
to each other, that join ſometimes at the Top, but below are ſeparated from 
each other: This Enamel covers the whole Tooth as far as it ſtands out of 
the Gums : MM are the little Holes thorough which the Nerves paſs into 
the Root of the T eeth of young People, but are cloſed in Old, as in NN; 
by which Means this Part of the Nerves, which are otherwiſe in the Teeth, 
ss ſepatated from the remaining Nerves. 


The 
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The Bone of a Tooth is remarkably harder than all other Bones, and is 
therefore thought by ſome to be of a petrified Subſtance, to the End that it 
might not become uſeleſs by Attrition: And whereas other Bones ceaſe grow- 
ing after a certain Age, the Teeth, or at leaſt their Enamel, increaſes even 
to old Age, in order to wake good the continual Wearing of em; this ap- 
pears when we loſe a Tooth out of one of the ſaw-Bones, that which is op- 
polite to it in the other becoming oftentimes longer than thoſe which are 


next tO it. 


An co a= oo 


Secr, III. Of the Lips. 


To ſay no more of other Uſes of the Teeth, with reſpe& to the Beauty of 
the Countenance, and particularly for Speech, which by their Means becomes 
intelligible, eaſie and diſtint. Who can conſider the Structure of the Lips 
without Aſtoniſhment, and their Motion in ſuch various Manners? The 
Optning of them for the Reception of Food; the Cloſing of them again to 
prevent the ſame Food, whilſt it is chewed, from falling out of the Mouth; 
the Uſe of em in Humane Speech; by theſe the Children ſuck their Mother: 
And theſe, together with the Tongue and Cheeks, are uſeful in chewing the 
Food, which not being able to remain under the Jaws and Teeth, is by them, 
at every Turn, brought back again, till it becomes ſmall, and ſufficiently 
moiſtened by the Spittle. 


S Er. IV. Of the Glands of the Mouth. it 
Is it not likewiſe by a wiſe Contrivance, and not by meer Chance, that 


ON 
— 
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there are in the Mouth ſo many Glands or Fountains of Spittle ? Since if the x 
Food ſhould remain dry, it could not be ſwallowed down, but with a great 

deal of Trouble; whereas the Moiſture that proceeds from them, by innu- n 
merable Orifices, is mingled with the Food whilſt it is chewed; and this . <, 
Liquor, or Moiſture, is brought thither by long Veſſels, and diſtant Glands,  , 
not only to the aforeſaid End, but (which is more) to give an Occaſion for le 


the more eaſie converting the ſolid Food, wherewith it is mixed in the 
Mouth, into a nutritious Liquid Snbſtance in the Stomach. We ſhall not 
here mention the Property of Spittle in cauſing many Things to ferment, or 
its other Qualities, which may be found in the Writings of thoſe who have 
enquired into them, becauſe we will not dwell too long upon this Subject. 


Sect. V. Of the Tongue. or 


BETO RE we take our Leave of the Mouth, I cannot forbear obſervin 
ſomething more therein, which every one that ſecs the Effe&s of it, mul 
needs be aſtoniſhed at: This is the wonderful Structure of the Tongue; and 
here I would freely ask all the Artificers in the World, whether any of them 
could have invented ſuch a Machine, which having neither Bones nor Joynts, 
can produce ſuch an innumerable Variety of Motions; ſometimes making it 
ſelf long and thin, at other times ſhort and thick; and in a Minute ſtirring WR thi 
and turning it ſelf after ſo many particular Ways, that one can ſcarce fancy MF - 
any kind of Motion of which it is not ſuſceptible, 
| Can 
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Can any Body think that there js neither Underſtanding nor Wiſdom made 
uſe of here by Him who has formed fuch a wonderful Body, only by the 
knitting together of ſome Muſcular Fibres (if we except ſome Glands, the 
Uſe of which is to moiſten it, as it becomes dry) and fix it in a Place where 
all theſe Motions may have their Uſe? | | | 

This Tongue lies in the Mouth, where the Sound that comes out of the 
Wind-Pipe paſſes thro'; and which, by the Motion of the Tongue, becomes 
diſtin& ; and ſo forming all Speeches and Languages, produces this' great 
Wonder, that a Man, by the Motion of ſuch an Inſtrument, can communi- 
cate the Thoughts af his Soul to another ; whereas, if it were otherwiſe 
placed, or if it were not of ſuch a Texture and Property, the whole World 
would be brought into Confuſion : This may be obſerv'd in thoſe, who by 
or other Accidents have the Misfortune of not being able to uſe their 
ongue; how great is the Trouble and Difficulty they find in exprefling 
their Thoughts to other Men? In ſhort, every one may eaſily repreſent to 
himſelf what a Diſorder it would be, ſuppoſing all Men dumb, if we were 
obliged to make uſe of other Signs and Tokens, in order to carry on any Com- 
merce or other Buſineſs with one another; not to mention the Prejudice 
which the Teaching of all Sciences, and in a manner every thing that paſles 
among Men, would ſuffer thereby, 

The Tongue does alſo lie upon that Place thro* which the Meat and Drink 
paſſes; and beſides its other Faculties, is a principal Inſtrument of Taſt. If 
it had not this Property, how many People would eat without any Pleaſure 
or Satisfaction? Nay, ſo neceſſary a Work would be very tedious and irkſome 
to many. 

Not 10 mention here expreſly that Service and Uſe of the Tongue which 
preſerves all Men alive, viz. by thruſting the Food, after it has been chewed 
in the Mouth, down the Throat; without which we ſhould not be able to 
{ſwallow at all, or at leaſt but with great Difficulty; the Inconveniencies of 


which, all ſuch as have loft this Faculty by Swellings in thoſe Parts, are very 
ſenſible of. 


Sect. VI. Of the Throat. 


Now if we paſs on to the Throat, whither the Food leads us from the 
Mouth and Tongue, and if we conſider the Structure thereof; can any one 
imagine that it was ſo contrived without any Wiſdom, that the Qeſophagus 
or Opening of the Throat, js dilated by three Pair of different Muſcles (ſee 
Tab, I. Eg. 2. BB, CC, D D,) like a Bag by ſix Hands, to the End that the 
Food, which the Tongue drives thitherwards, may be ſwallowed, and de- 
ſcend without any Trouble; being drawn up ſo much higher backwards, by 
the Muſcles DD, that the Food paſſing over the lower Brim thereof, and 
ſtriking againſt the hinder Part, ſhould not fail to find the right Entrance of 
the Throat, which being compoſed of a moiſt Membrane, would cloſe toge- 
2 or at leaſt hinder the Swallowing, if thoſe Muſcles were not placed 
; SECT 
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Sger. VII. Of the Wind-Pipe. 
Bur herein appears yet more ſenſibly the Deſign and Wiſdom of the 
Great Artificer, in ordering the Food to paſs over the Orifice of the Wind- 
pipe as it goes to the Throat: For if any Thing falls into the Wind-Pipe 
(which People commonly call going the wrong Way) every one knows what 
Diſorder it occaſions in them, ſo great ſometimes as to put them in danger 
of choaking ; wherefore it is abſolutely neceſſary, if we would eat with 
Eaſe, and preſerve our Life at the ſame time, that the Wind-pipe, or the 
Mouth of it, ſhould be cloſed when we ſwallow, and then immediately 
open'd again, in order to draw our Breath: Now can any Body be ſo dull 
as not to obſerve this determinate End and Deſign of our Wiſe and Merci- 
ful Creator? Let him only take the Trouble of viewing the upper Part of 
the Wind-pipe of a Sheep or a Calf, where he will ſee more plainly than can 
be ſhewn him here by a Figure, that there lies a Cartilage, called the Epi- 
glottis, which being preſſed down by the Food, when tis ſwallowed, covers 


18 


ct 


the Orifice of the Wind-Pipe lying under it; by which Means the Food | 


paſſing over it, as if it were a Bridge made for that Purpoſe, in its Way to 
the Throat, is prevented from falling into the Wind-pipe, which would of- 
ten occaſion Coughing, Straining, and other greater Inconveniencies. 

Now if this Cartilage ſhould remain lying thus upon the Orifice of the 
Wind-pipe, the Breath would be ſtopt, and the living Creature immediate- 
ly ſuffocated. Do we not here again diſcover a wiſe Deſign, that this Epi- 
glottis is ſo contriv'd, as to riſe up like a Spring that has been preſſed down, 
or as ſome ſay, drawn up by Muſcular Fibres after the Food has paſſed 
over it? By which Means the Paſſage of the Breath is immediately open'd 
after ſwallowing, in caſe the Elaſtical Force of the ſaid Epiglottis ſhould be 
weaken'd by too much Uſe. 


SRC r. VIII. Conviftions from what has been ſaid above: 


Now let a Man conſider all theſe Things together, as they appear in 
ſo ſmall a Place as the Cavity of the Mouth, and ſee whether he can till 
ſuppoſe that all of them, ſo manifold in Number, ſo neceſſary to our Life 
and Well-being, could have met together in ſuch a narrow Circumference 
wirhout any Deſign of the Maker, and by meer Chance or ignorant Cauſes ? 
Can he not clearly diſcover therein a Wiſdom, Power and Goodneſs, which 
contrived all this, in order to ſupport this Part of the Humane Body, and 
to preſerve it from ſudden Death by Suffocation or Strangling? And let 
any one ſay, if he can, that in a Place not above a Span long, where ſo 
many Diſpoſitions of ſo many different Things, for the attaining ſuch weigh- 
ty Purpoſes do appear, that all this is brought about by Cauſes ignorant of 
their own Work. | 


Sor. IX. About Sucking, and of Places from which the Air is exhauſted, 


Brok we conclude this Diſcourſe, I muſt add ſomething, which 33 
oſten as I conſider it, does every time excite in me a new Aon 
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All the Learned World knows the juſt Praiſes that have been given to the 
famous Torricelli, Gueric, Boyle, and others, who were the firſt Inventors of 
the Art of producing a Vacuum, or Place void of Air, by the linking of 

uick-Silver, or otherwiſe by Air-Pumps, whereby ſo many Secrets of Na- 
ture have been diſcover'd. And can we ſee without ſtanding amazed at the 
All-comprehending Wiſdom of our Great CREATOR, who has prepared and 
fitted the Mouth of all Men for an Inſtrument to produce the ſame Effect? 
The Action which is called Sucking, is a plain Demonſtration thereof, and is 
performed by putting the Tongue and Lips together, or otherwiſe, only by 
& leaving a little Cavity between them firſt open, and afterwards drawing the 
Tongue backwards, which makes a Ho:lownels that was not there before 
between the Tongue and Lips, and conſequently empties it of Air ; 
or otherwiſe, by drawing the Tongue back, makes the Cavity that was there 
larger, giving the Air that was in the Place more room, and ſo leſſens the 
Preſſure and Reſiſtance of it in that Place; by which Means the Liquor 
(into which one End of a Pipe is put, and the other into the Cavity of the 
Mouth, which has been emptied of its Air) being preſſed by the External 
Air, and finding in the Mouth little or no Reſiſtance, is forced up thither: 
The ſame Effect is ſeen in the Sucking up of Smoak by thoſe that take To- 


bacco. | 


Sect. X. Sucking, as performed by Children, 


Bur that which ought to be not only ſurpriſing, but aſtoniſhing to eve- 
ry Body, is, that this ſo artful a Manner of producing a Vacuum is perform- 
ed by Children newly born, and even by all the moſt irrational Creatures, 
which, by Sucking their Drams as ſoon as they come into the World, are 
already taught to begin to ſupport their own Lives. Can theſe know that 
the Air has an expanſive Faculty? That it preſſes all things with ſo great a 
Weight? That to cauſe the Milk to come out of the Breaſt with ſuch a 
Preflure, there muſt be a Vacuum, or Place void of Air, made before the 
Orifices of the Nipples ? That this Place muſt be ſo cloſed on all Sides, 
that tho' the Air, in order to Reſpiration, paſſing thro* the Noſtrils, can 
inſinuate it ſelf by the ſmalleſt Opening, yet it muſt be prevented from com- 
ing into this Vacuum; for in ſuch a Cafe the Sucking, or the Flowing of the 
Milk, would ceaſe: All which things muſt be well obſerv'd by ſuch as make 
Inſtruments proper for Sucking, as they are exactly followed by Nature. 


Ster. XI. Conviftions from the foregoing Obſervations. 


= Now let the unhappy Patrons of the deſperate Sentiments of an Epicu- 
uu, and Lucretius ſeriouſly confider theſe things with us, and ſee whether 
their Fundamental Principle can obtain here, wiz. Thar all things are pro- 
duced without a certain End or Deſign of the Creator, and that Men only 
WT finding 'em ſo prepared to their Hands, do make their Uſe of them. Is it 
do be believed that this can happen with Children, and all other Creatures, 
as ſoon as they are born, which do not ſo much as know that there is ſuch - 


WJ = thing as Air, much leſs how to apply it to this Purpoſe ? Can any Man, 
H endow'd 
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endow'd with Reaſon, think, that the dulleſt and moſt ignorant of all liy- 
ing Creatures are immediately capable to apply ſuch a Machine to its right 
Uſe ? Whereas Men of the greateſt Learning and Underſtanding will readi- 
ly own how difficult it is at firſt for them to underſtand and uſe the ſame 
rightly ; every one can witneſs this the firſt time he takes an Air-Pump into 


his Hand. 

And to give a convincing Proof that the Inſtruments made uſe of by 
Children and young Creatures in Sucking, are produc d by infinite Wiſdom 
for that Purpoſe, we need only enquire into the wonderful Structure of the 


Muſcles of the Lips and Tongue, and the fleſhly Fibres of which: they are 
compoſed, and which are ſo well deſcrib'd by all Skilful Anatemiſts. If 
we would allow Reaſon to take place, we ſhould be fufficiently ſatisfied by 
this ſingle Inftance ; that, becauſe that Paſſage is ſtopt in Sucking, which 
upon other occaſions is prepared for the Air, the adorable Creator, and great 
Supporter of all things living, has ſo diſpoſed the Noſtrils, that they may 
ſerve for Breathing, during the Action of Sucking ; and ſo this great Work, 


ſo neceſſary to New- born Creatures, might not be obſtructed at every turn. A 


A Proof of this is ſeen in Nurfes, who, when they have a mind that the 
Child ſhould leave off Sucking, ſtop their Nofe with their Finger, by which 
Means their Breathing that way being hindered, they immediately quit the 
Breaſt, that they may draw in the Air by their Mouths. ö | 


CONTEMPLATION IV. 
Of the Throat, Stomach, and Bowels. 


SzcT. I. Concerning the Throat. 


E T us now go on, and contemplate the Structure and Function of the 
Throat, as it extends it ſelf from the Mouth to the Stomach. 

The Food being ſufficiently chewed in the Mouth, and being conveyed 
in the Manner as has been before deſcribed, into the Throat, thro” the 
Orifice or Opening thereof, (Tab. I. Fig. 2. E) if it were to deſcend by its 
Weight only, it would require a great deal of Time to paſs into the Sto- 
mach; thro' this Tube, becauſe of its being membranous and moiſt ; fo that 
the Parts of it would ſtick together, eſpecially, if any piece of Food, by 
its Largeneſs and Solidity, ſhould extend the Throat in its Deſcent, and 


thereby contract thoſe Parts that are above and below the ſaid Food; to 
ſay nothing of the Throat of Beaſts, which lies horizontally, or even al- 
cends when they feed upon the Ground; in ſuch a Caſe, I fay, that which 


is ſwallowed would not be able to procced into the Stomach. 


. Now, 
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Now, to prevent all theſe Inconveniencies, it has pleaſed the Gracious 
Creator, to place there a Muſcle, A A, (which is here repreſented, cut 
thro', and is by ſome taken for two) the Fibres of which encompaſſing the 
Throat, and contracting themſelves, do thereby {ſqueeze it, and ſo force the 
Food to deſcend; for whatever the Cauſe be, it is experimentally true, 
that all the Muſcles of the Body operate, by contracting or ſhortning their 


Fibres. 


Szcr. II. The Strait and Cirawlar Fibres of the Throat 


Ca x we further conſider the wonderful Order in which this Tube is fra- 
med, without acknowledging a Wiſdom therein that intended the Protruſion 
of the Food into the Stomach ? Since the outward Membrane E being ta- 
ken off and laid aſide at a (which is to be underſtood in all thoſe Places 
where you meet with the Letter a in this Figure) the Muſcular Fibres F 
ſhew themſelves deſcending perpendicularly, or lengthwiſe, according to the 
whole Extenſion of the Throat; having others under them, as in G, which 
encompaſs the Throat like Rings or Circles: Let us now imagine, that theſe 
two ſorts of Fibres, viz. thoſe that run lengthwiſe at F, and the Circular at 
G, were contracted ; we ſhould then perceive that theſe laſt-CircularFibres, 
ſhortening themſelves behind and above the Part where the Food lies, pro- 
trude the ſame downwards, after the ſare Manner as the Women that make 
Sauſages are wont to do, by ſqueezing the Matter with their Hand, in or- 
der to make the ſame go forward into the Bag or Gut that is to contain it; 
whilſt in the mean time, the long Fibres, by ſhortening themſelves likewiſe, 
do widen the Place thro' which the Food is to paſs, to the End it may be 


F the more eaſily thruſt down by the Contraction of the Circular Fibres. 


Now that this Motion and Progrefſion of the Food towards the Stomach 
is perform'd by ſuch a kind of Force, and not by its own Weight, is plain 
by Childrens ſwallowing their Victuals into the Stomach upwards when 
they ſtand upon their Heads: Upon which Account every one of us is moſt 
highly obliged to the Goodneſs of our Creator; becauſe otherwiſe no body 
could take in any Food in the Poſture of lying down ; which how-exceeding 
inconvenient it would be to Sick and Diſtemper'd People, is not nexeſſary 


w de farther deſctibed. 


Sect. III. Of other Tunicles or Coats of the Throat. 


O xz Thing further ſeemed requiſite towards rendering the Paſſage of the 
Food yet more eaſy, viz. That the Tube above-mention'd, for the bettet 
performing its Function, ſhould be kept conſtantly moiſt ; foraſmuch as the 
Food being ſometimes dry, its Motion and Deſcent would be perform'd 
more ſlowly and with greater Trouble. | 

Can we therefore diſcover no Wiſdam herein; that in order to produce 
ſuch an Effect, the ſaid Throat has a Tunicle full of Blood-Veſſels, that is 
of Veins and Arteries, (See Tab. I. Fig. 2. H) and yet another under that 
at I, hich is called the Glandulous Tunick, becauſe it is full of little Glands, 
from whence a Liquor is ſeparated _ the Arteries, which renders = 

2 under- 
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under-lying K, called the Nervous Coat, ſmooth and Qlippery, that it ma 

be fit for the ſaid Uſes? It ought likewiſe to be obſerved here, that theſe 
Glands in this Coat or Tunicle are placed exactly between ficſhy Fibres for 
this Reaſon, that thereby they may be more or leſs preſſed, in order to diſ- 
charge their Moiſture according as there is Occaſion ; for which Cauſe like- 
wiſe, this laſt Tunicle is endued with a ſoft Woolineſs on the inſide, which 
in ſome meaſure is able to ſtop and hinder the Moiſture from paſſing away 
till it has performed its Function of making the Parts ſlippery : when there is 
too little of this Moiſture, and the Throat is too dry, that which we call 
Thirſt, ſeems to be produced, which is a natural Warning that Moiſture is 


there wanted. 


Sect. IV. Conviftions from the foregoing Obſervations. 


Now can any one imagine, that all this wonderful Structure of the Parts 
of the Throat is produced by Chance, without any View or Reſpe& to the 
Order and Uſes for which they are deſigned ? which beſides thoſe Artful In- 


ſtruments for forcing the Food to deſcend into the Stomach, beſides the 


Veins that feed it, and by the Moiſture which is ſeparated in the Glands, 
contribute to make it ſmooth, has likewiſe in it ſelf the Property of warning 
us when we ought to moiſten it, at ſuch Times as its own Natural Juices are 
not ſufficient to perform the ſame, by reaſon of the Dryneſs of the Food, or 
other Accidents; and if any Body does perſiſt in affirming, that all this is 
owing to Chance, why ſhould he be aſhamed to ſay, that a Spout or Pipe 
by which the Rain-Water is conveyed from the Top of a Houſe into a Ciſtern 
(which in Compariſon of the Structure of the Throat, has nothing of Skill in 
it) was produced into that Place by meer Accident, and without any End or 


Deſign? 


SzcT. V. Of the Stomach. 


Now in Caſe the StomachDCDT, (Tab. I. Fig. 3.) were as narrow as 
the Throat E A, or as the Inteſtines GH H II, both which make one and 
the ſame continued Tube with the Stomach, and that the Food ſhould paſs 
thro all of them with equal Force and Swiftneſs, it would not be poſſble 
that the ſame ſhould be rightly prepared, or, as they call it, macerated and 
converted from a ſolid Body into a fluid Matter proper for Nouriſhment. 

And here again do we not ſee plain Footſteps of a Wiſe End in contriving 
the Stomach to be fo much larger and hollower, in order to contain at 
once all the Meat and Drink that is ſent down into it? and beſides, of ſuch 2 
Structure, as not to ſuffer the ſame to paſs too ſoon thro? it, as it happens in 
all the other Parts of this great and long Tube? | 

Thus we ſee, that the Food deſcending from E A into the Stomach B, is 
hinder'd from proceeding further, by Reaſon that the extreme Part or End of 
the Stomach C, by which the Food is to be diſcharged, is ſo much higher 
than the Belly of it in which it lies; whereby it is obliged to remain there for 


2 while, in order to be turned into a fort of Pap, which the Anatomiſts call | ; 
hh | Chylw 
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chlus or Chymus; or, as ſome will have it, till the Quinteſcence thereof be 
acted. 29 * 5 9 * 

* what I cannot paſs over here without a Note of Admiration is, That 
according to the Obſervations of that great Anatomilt Yerheyen, the diſcharg- 
ing Part C is not raiſed up to that heighth, but juſt at the Time when the 
Stomach is full and extended, and ſo is capable of hindering the Food from 
paſſing too ſwiftly thro” it; whereas otherwiſe,” when the Stomach is empty, 
it ſinks down much lower. Can any one ſee this without diſcovering the De- 
ſign of the Great Creator, to continue the Food a ſufficient Time in the 
Stomach? | G 


Sect. VI. The Fluids of the Stomach and Muſcular Valve. 


Now whether the Conſumption of the Food happens after one or the other 
Manner, it was neceſſary in both Cafes, that there ſhould be more Moiſture 
mixed with it in the Stomach, in order to put ir into a Fermentation, or 0- 
therwiſe to convert it into that fluid Matter called Chyle. © 

Can it now be thought, that meer Chance produced ſuch a vaſt Number 
of Arteries in the Stomach as you may ſee at D D, dd; and fuch a wonder- 
jul Number likewiſe of Nerves, ſpreading like ſo many Branches out of E. 
and F, which convey into it ſuch a Moifture and Nervous Juice by the Glands 
that are placed on purpoſe, that together with the Spittle which is mixed 
with the Food in Chewing, they may make a new Liquor proper for the At- 
trition or Breaking of the Food; and to the End that it may remain long 
enough therein, the extreme Part of the Stomach B, (Tab. I. Fig. 4.) is ſhut 
up with a Muſcle, that encompaſſes and contracts the ſame, and which there- 
fore cannot be opened but with a greater Force or Preflure ? 


Szcrt. VII. The Fibres of the Stomach. 


Tur Food having remained ſome Hours in the Stomach, in order to its 
Change, muſt afterwards purſue its way for the Nouriſhment of the whole 
Body. Can any one then think that it happens without the eſpecial Wiſdom 
of Gop, that every Thing is found in the Stomach adapted in the beſt man- 
ner to promote this Purpoſe ? 

1. By the inſenſibly oblique Aſcenſion from the Bottom of the Stomach to 
the Paſſage C (Tab. I. Eg. 3.) in order to diſcharge the ſame : Whereas if 
this laſt Orifice was of the ſame Structure as that at A, thro* which the 
Food paſſes into the Stomach, it is plain, that the Diſcharge thereof could not 
be performed but with very great Trouble. 

2. Add to this, that the external Fibres of the Stomach are extended length- 
wiſe in it, and being ſhorten'd in their Operation, they likewiſe render the 
Stomach ſo much ſhorter ; and in order to exert themſelves with greater 
Strength at both the Orifices A and C, as alſo at the Bottom of the Stomach; 
they become muſculous. | 

3. Moreover (Tab. I. Fig. 4.) other ſtronger Fibres D encompaſs the Sto- 
mach annularly, and croſs the former, which being drawn together, make 
the Stomach narrower. | | 3 2 

3. Under 


NJ 
| 
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. #4. Under theſe there lie yet another Row of Fibres (Tab. I. Fig. 5.) which 
run obliquely A, extending themſelves from the uppermoſt Part of the Sto- 


mach to the Bottom thereot, drawing obliquely the End M towards the Be- A 


inning N. | 
1 Cs let any one ſuppoſe, that he held this Stomach C T full of a fluid 
Matter in his Hand, and that it was to continue in the ſame Poſition in rela- 
tion to the Heighth of its lower End C: Could he poſſibly invent a bettet 
Way to diſcharge the {aid Matter by the Orifice C, as firſt by cloſing the 
Oriſice A, and aſterwards contracting the Stomach, by pinching it together 
length-wiſe from C to A; by which Means the incloſed Matter being thtul 
againſt the Left end of the Stomach T, mult neceſſarily be forced out at the 
Right end where the Orifice C is. | | 
Now how particularly ſerviceable the ſtrong Muſcular Fibres. B (Tad. I. 
Eg. 5.) are thereto, is: plain, firſt, becauſe they encompaſſing the Left Orifice 
ol the Stomach I, do ſhut the ſame exactly at the Time when the Food is 
thruſt out at the other Orifice K, to the End that the Chyle may not be dri- 
ven back-again into the Throat thro*.the Orifice I P. Secondly, Becauſe theſe 
Fibres B running length-wiſe, are inſerted in the right Paſſage of the Sto- 
mach K, which when they become ſhorter, they draw towards themſelves, 
and by this one Action do at the ſame time contract or ſhorten the Stomach, 
from M to N, and whilſt they ſhut one Orifice I, they do in ſome manner 
dilate the other K; inſomuch, that it is impoſſible, when all theſe Fibres ate 
contracted and perform their Function, but that the Chyle.ſhould be protruded 
by the Orifice K K. E 
How comes it to paſs now, if all this be done by Chance, that theſe Fi- 
bres of the Stomach run, or are extended fo differently from thoſe of the 
Throat, and thoſe of the Bowels, which Thall be accounted for hereafter? 
And whence comes it, that each of them is adapted, in the moſt proper 
manner, to its right Uſe, and the Functions that are required of it? Can the 
wonderful Structure of the Fibres be deemed accidental > Why don't they 
Tay the ſame of the Preparation of the Ropes that are uſed in the drawing up 
« a Rammer, in which, comparatively, there is very little Art. TH 


Stcr. VIII. The Mucilage, or Slime, of the Stomach. 


Bzs1Dxs all this, there is often a Neceſſity in ſome Perſons, forian Acid 
Matter to compleat the Diſſolution of ſome kinds of Food; of which Nature 
are alſo ſeveral Megicines, ſuch as Vinegar, Ver juice, Lemon-Liquor, Mu- 


ſtard, Pepper, R and almoſt all Spices, all Salts, as well the Common 


as Volatile, and others, which are all acid, and nevertheleſs very neceſſary 


on ſome Occaſions. Now, foraſmuch as the Stomach is membranous, and 
the Membranes thereof extreamly ſenſible, there was danger, that by ſuch | 
ſharp Matters, it might either be affected with Pain, or elſe irritated to Vo 
miting or other irregular Motions: Can we therefore here, without Than 
faloels and Aſtoniſhment too, obſerve how it has pleaſed our Gracious Cres 
tor. with. great Wiſdom to provide againſt the ſame, .by.cloathing the inner 
moſt Part of the Stomach and Bowels with a thick and- tough Slime, (where 
by 
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Property, viz. Hunger, by feeling which, we are ainted, that we ſt 
in need of new Food and Refreſhment, of ch, wit 


by they are defended from the Corroſion thoſe ſharp Matters) which is 
{opt there, and adheres to ſmall Fibres, that ſtand ſtreight up on the ſides 
of the Stomach, like the Silk Thread in Velvet, to-prevent the faid 'Slime 
from being carried away immediately by the Food that paſſes throughthe 
Stomach. | F 281 

Can any Body now, c ing what has been here ſaid about the Stor 
mach, (tho* for Brevity ſake I have deſignedly omitted ſeuerab remarkable 
Cireumſtances) remain unconvinc'd, that it was a Great Creator who, in 
order to difplay his Wiſdom and Goodnefs do Mankind, has produc'd ali 
this in ſuch a beautiful Order? And ean he, without Scruple, aſcribe this 
whole Structure to Ignorant: Cauſes; the rather, becauſe any one of theſe 
Circumſtances failing, very diſmal Conſequences, and even Death it felf, 
would fomerimes follow. 3 US13D8 903 22014! 5 


| Ser. IX. 0 — 1 | 1 8 p 84 
To ſay nothing more about the Stomach, which ſeems plainly- to prove 

the Deſign of Him that made it; are we not particularly obliged to return 

him our Thanks for having been pleafed, over and above, to add to the Stru- 


Gure of the Stomach, beſides fo many other neceffary Uſes, the foltowi 


| 5 0 withour ſuch a Warning, 
we ſhould not be ſenſible oftentimes, till we become weak and faint, and 


: unfit for Buſineſs for want of the ſame ? 


He muſt be miſerably blind who cannot diſcover a Wife and Gracious Ma- 


ker of all theſe things; or that can 1 himſelf, that their skilful Stru- 


dure and ſo many 


veniencies and regular and well adapted Uſes, can be 


. produced by meer Chance or irrational Cauſes. 


et Secr. X. The Uſes of the Guts. | 
Lzr us now pals on with the Food to the Bowels or Guts ; to know the 


DConſtruction of which, you may conſider the Tube (Tab. I. Fg. 2.) repte- 
ſenting the Gullet and the Stomach as Parts of the Bowels to which they 
rte annex'd, ſince the Membranes and Tunicks thereof are for the moſt part 
= analogous with thoſe of the Guts, and ſo are its Motions too, by which 


W the Matter contained therein is 
= peat the ſame here. 


= that which is 
it to the Venue Laftea, or Milky Veins : Secondly, that it carries the 
WE mainder of the Food to 
charged. 


Wafter the Deſcription of the Gullet and 


both by the long and circular Fibres; which do likewiſe here produce, 
osntracting and ſhortning themſelves, a Protruſive 
the Anatomiſts, The Periſtaltic Motion, 


protruded ; for which reafon we ſhall not re- 


This Tube has the following great Uſes; (Bg. 1.) Firſt, that it ſeparates 
proper for Nouriſhment from the unneceſſary Parts, conveying 

| N48 
the Hateftinum Rektum, in order to be there dif 
Now to ſpeak of this laſt in the firſt place, it will not be neceſſiry to ſay, 
mach, that this is alſo performed 


uce, by 
is tte 


1 SECT, 


Motion, | wh 
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"ey | Ser. XI. The Meſentery. _ 5 

Lou may ſee how theſe Bowels are placed in the Body, in Tab. I. Fg.; 
Now in caſe this Tube of the Bowels was ſhort, there would be danger that 
the Chyle, or Nouriſhing Juice, extracted from the Food, might in a greg 
meaſure be diſcharged with the uſeleſs Part thereof. Is it therefore without 
a Deſigu of the Maker, that there are ſo many Meanders or Windings there- 
in; ſo that it is very near ſix times the Length of a Man? And particularly, Wl 


| 
( 
that notwithſtanding all its Turnings, it is faſten'd in ſuch a manner to the ] 
 Meſentery, that it is not poſſible for the Food, either to miſtake its way, by t 
reaſon of the length of the Inteſtines, or to rake any ſuch Turn, as that the Y 
Way thro' which the Chyle paſſes ſhould be ſtopt; as may be (cen in Tab. L 
Fib. 6. where G G repreſents the Meſentery, and LL the Bowels or Guts 9 
faſten'd to it, but both extended. ; * 85 
Now can any one ſee without Aſtoniſhment, that in this Membrane 
(which being only flat and round, would be too big to lie conveniently. in Wt 
the Belly, in caſe it ſhould be faſten d to ſuch a great Length of the Bowels is 
in its Circumference) ſuch a wonderful Method is uſed by our moſt wiſe to 
Creator for that purpoſe, viz. by pleating it upwards and downwards upon or 
the Edge of the Meſentery, juſt as they uſed to do the Ruffs in old Times? ha 
An Inſtance of which may be ſeen in that Part of the Inteſtines, deſcribed by th 
PQ, RS, (Tab. I. Fig. 6.) and more fully in the 2 Eg. of the 18 Tab. of it 
Perheyen, in the ruffled Edge BB, of this expanded Meſentery ; to which, no 
that we may not multiply the Figures too much, we refer thoſe that are de- J 
ſirous to ſee it in its true State. It is by this means, that tho' the ſame tri 
not above two Spans Breadth in a Man of a middle Size, yet by theſe Pleats for 
and Folds it acquires ſo much Length, as to afford ſufficient room for the be 
Tube of the Inteſtines, which is ſo much longer, to be faſten'd to it. Now, WW _. 1 
in caſe this Problem had been laid before a great and able Mathematician, Mu 
would not he have thought that he had acquired no ſmall Honour, by ſol- not 
ving it after this Manner? And can any Body fancy that this is performed con! 
by Chance, or without Wiſdom ? — 
cs e Scr. XII. The Glands of the Inteſtines. are | 
Now whilſt the Nutricious Juices are continually ſeparated from the — 


Food in the Bowels, and by Openings, which are found in their Mem: 
branes, paſs into the External Parts, as we ſhall ſhew hereafter ; it ſeems 
as if it could not be avoided, that the Remainder being thereby become 
dryer, ſhould be hinder'd from proceeding conveniently on its way in this 
Tube : To remove this Difficulty, the adorable Creator has been pleaſed to 
place ſeveral Glands in the — Bo from whence they filtrate a Liquo 
ſufficient to ſoften the Excrements, beſides: others proceeding out of the 


„ NET r * 
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Glandulous Coat of the Bowels themſelves, which help to render the PA "iO ' 

ſage ſmooth and ſlippery, and ſo fit for the intended Service. & 

Can this likewiſe be ſaid to be done by Chance? Why then are thel: 1 — 

Glands ſmaller and fewer in the thin Guts G, H H, II, (Tab. I. Fg. 3 3 by fy 
* wn 


; 
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which lie next to the Stomach, where that which is in it has a great deal of 
Chyle and Moiſture ? And why are thoſe Glands multiplied about the End 


SS = of theſe thin Guts, unleſs it were that the uſeleſs Matter, being by the Se- 
rea BY paration of the Chyle grown dryer, wants more Moiſture to render it ſo 
hour WY fluid; and to the End, that what ſtill remain'd in it of the Chyle, may be 
here. ſqueez d out of it; after the Manner of the Apothecaries, who, in order to 
larly, extract the Juices from their Druggs when they are pretty dry, put ſome 
* Liquor in While they are pounding them? Laſtly, Why are thoſe Glands in 
7, by the thick Guts, M, N N N, O, that lie fartheſt from the Stomach, and 
t the where the Matter to be diſcharged is in a manner diveſted of all its Chylous 
ab. Juice, the biggeſt of all; unleſs it be, that the greateſt Moiſture is there re- 
Guts quilite to prevent its being too hard ? | 
has by Secr. XIII. The Wrinkles, Valves, and Inteſtinum Rectum. 
ly in 5 Now, not to mention the Wrinkles of the thin Guts; the uſe of which 
owels is to hinder the digeſted Food, that has ſtill ſome Chyle in it, from paſſing 
wiſe too ſwiftly thro' thoſe Orifices that are made to receive the Chyle, nor the 
upon great Valve K, at the end of thoſe thin Guts, whereby the Matter, that is 
mes? hardly now of any further Uſe, is hindred from going back: Why are the 
ed by thick Inteſtines larger, and furniſhed with ſo many ſeparated Places; unleſs 
1b. it be to collect the uſeleſs Matter therein, and to the End, that People may 
vhich, not be too frequently obliged to diſcharge the ſame ? | 
© de 1s it not therefore very plain, that the Inteſtinum Rectum O P, is only con- 
me is trived for diſcharging the aboveſaid Matter ? Why does it deſcend ſtreight 
pleas ME forwards, unleſs it were, that the Diſcharge of the ſaid Matter ſhould not 
r the be obſtructed by unneceſſary Windings and Turnings? | 
Now, Is all this made without ſuch a Deſign 2 Why is there a round contracting 
ician, Muſcle P, which, like a Ring, pinches this Bowel at the end of it? Is it 
y ſo vot to hinder an inceflant Protruſion of the Excrementitious Parts, by the 
ormed BY continual Periſtaltic Motion of the Inteſtines ? And ſince that in ſeveral Diſ- 
charges, when the Matter is hard, the Inteſtinum Rectum O P, is preſſed 
and ſinks downwards, we may ſee that the two Muſcles, QP, and Q P, 
ve placed there on purpoſe to ſecure it; for by their Aſſiſtance, the ſhutting 
n the if Muſcle and the Inteſtinum Reftum are drawn back again after a difficult Dit. 
Men charge, and made to aſcend by the ſhortning their Fibres. 
Fes 5 Sect. XIV. The Uſes of the Oblique and Lateral Muſcles of the Belly. 
in this N Axp foraſmuch as the Protruſive Motion of the Bowels is not ſometimes 
aſed w 1" enough alone to diſcharge the Excrementitious Matter ; ought we not 
L ing herein to adore the exceeding great Wiſdom of the Creator, who, 
9% — the Diaphragm and Meſentery, has after ſo wonderful a Manner 
e P. e the whole Covering, or Tegument of the Belly, to be aſſiſting there- 
=; by which Means the Expulſive Force may be render'd incomparably 
e the rente, as often as there is any occaſion for it? 
Fig. 3) 5 5 order thereto, People are wont, firſt, ſtrongly to di aw in their Breath; 
Which J by doing of which the Midriff lying juſt above the Sto nach, ſo violently 
preſſes 
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preſſes upon all the Bowels, that unleſs they oppoſe it on purpoſe, the whole 
Belly riſeth therewith, to the End, that the Guts may be preſſed more 
cloſely together. p 

Now ſince the Bowels, thus preſs'd down by the Midriff, are forc'd to di- 
late themſelves outwardly in the Belly; unleſs the extended Covering ot the 
Belly did again contract it ſelf by the Action of its Muſcles, and preſs the 
Bowels together with a ſtrong Force, the Excrements cou'd not be protru- 
ded thro' the Inteſtinum Rectum Bur ſince that Inteſtine is open, and at the 
ſame time the Bowels are preſs'd together from ail Parts; the Matter con- 
tain'd in them, muſt be protruded thro” the Orifice of the ſaid Rectum. 

Now, how wonderfully this Comprehenſive Force is produced by the 
Muſcles which compoſe the Coverings of the Belly, is plain to thoſe that are 
acquainted with the Structure thereof. 

To give you ſome Notion of it here, with only mentioning the uſual Co. 
verings which the Belly has in common with many other Parts; (Tab II. 
Fig. 1.) A is the Cuticula or upper Skin, B the Cutis or Skin, C the Fat, 
D the fleſhly Tegument or Covering ; the External Parts thereof do con- 
ſilt, on both ſides, firſt, of the Muſcle G, the Fibres of which deſcend o- F 
bliquely from the Vertebræ of the Loyns to the Linea Alba K K, which runs 
downwards from the Breaſt-bone through the Navel L, to the Os Pubis, and 
is of a Strong and Fibrous Structure, in order to reſilt the Force of the Mu- 
cles drawing againſt one another on each fide: The Muſcle of the ſame ra 
Name and K ind belonging to the other ſide, is laid open at O, in order to 
ſhew that which is under it. Secondly, we ſee another Pair of Muſcles lying al, 
under the former, the Fibres of which running upwards obliquely from the 
Vertebræ to the aforeſaid Linea Alba K K, do croſs thoſe of the firſt Mul- 
cle; as appears here at M, on the one ſide, under a part of the firſt Muſ- mi 
cle, which is turned up; and on the other fide, at P, where it is fully ſepa- We 
rated. Thirdly, There are a Pair of Muſcles that lye underneath the ſame, IM 
on the right ſide at U, the Fibres of which are extended laterally or croſs, M& wi 
and not obliquely, from the Vertebræ to the Linea Alba, or White-line KK: 
The tranſverſe Muſcle of the left Side is not viſible in this Figure, becauſe of 
the Muſcles that lie upon it, called the Lateral ftw. 

Let us now ſuppoſe, that theſe two loweſt Lateral Muſcles V, do en- 
compaſs the Belly quite round, andin that manner compoſe a Cavity, which 
contains the Bowels; and further, that all the Fibres of which they are 
made up, are ſhorten'd or contracted: It is plain, that the Cavity has there- 
by a leſſer Circumference, and conſequently muſt be narrower ; and ſo the 
Bowels therein contain'd will be preſſed together on all ſides. 

But fince thoſe Muſcles are not only ſerviceable in the Evacuation of the 
Bowels, but likewiſe of the Bladder, and even in the Labour of Child-bear- 
ing Women, to whom they are of the greateſt Uſe in that important Caſe; 
it was neceſſary that this Preflure ſhould be performed with very great Force; 
for which reaſon the Wiſe Creator has placed another Pair of Muſcles (one 
of which is repreſented by M) upon the Lateral, the Fibres of which run- 
ning obliquely upwards, as is ſaid before, and ending in the Linea Alba e. 
| 3 | when 
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when they operate and become ſhorter, do in like manner ſtraiten the Belly; 
but they do alſo at the ſame time (as is well known to the Mathematicians) 
by their Obliquity extended upwards, gs it were, draw down the whole Li- 
nen Alba K K. Now to obviate the Inconveniencies that might proceed 
from hence, the Fibres of the Muſcles G, that lie upon theſe, do run with 
a quite contrary Obliquiry downwards; whereby the Belly is not only 
ſtraightened with a new Force, but the Linea Alla K K, is again drawn up- 


wards by this contrary Obliquity. 


Sect. XV. The Uſe of the Pyramidal Muſcles. 


Now if each Pair of theſe laſt oblique Muſcles operated with like Force 
upon the Linea Alla, and that the ſame was drawn as much upwards by one 
Pair as downwards by the other, they would balance one another; and this 
White-line K K, would remain in its Place, without moving one way or 
the other: But ſince theſe laſt and outmoſt deſcending Muſcles G, are much 
larger and ſtronger than thoſe that lie under at M, it muſt follow, that 
whilſt they operate together to diſcharge the Belly, by this over- balance of 
Force, theſe Fibres or White- lines K K, will be conſtantly drawn ſomething 
upwards. 

"Can it now be brought about by Chance, that we meet with a Pair of 
Muſcles S and T, under the Os Pubis (the laſt of which, T, is ſhewn fepa- 
rated, and hanging downwards out of irs Place) which, from the Figure of 
them, are called Pyramidal, and whereof the Fibres do only run upwards 
along the White-lines to K, or about as high as the Navel ; ſo that it is 
very plain to every Body, that being ſhorter at S, and conſequently their Fi- 
bres being drawn downwards, the Linea Alba, to which the Fibres are faſten'd, 
muſt likewiſe follow downwards; and therefore theſe Pyramidal Muſcles ſeem 
to be made uſe of as a Balance of the Force, by which the deſcending Ob- 
lique Muſcles at G, do exceed the aſcending Oblique ones at M; and 
whereby, if not prevented by the Pyramidal, the Linea Alba would otherwiſe 
be mov d upwards? This Opinion is confirmed; foraſmuch as in many Bo- 
dies there are found but one of theſe Pyramidal Muſcles, and not always juſt 
two, ſince one that is big enough can anſwer the aforeſaid Uſes : Nor yet 
are the lame neceſſary, when the aſcending and deſcending Oblique Muſcles 
are of equal Strength, as has been ſometimes obſerved. 


. Sect. XVI. The Uſe of the Right Muſcles. 
= Bur beſides all this, there ſeems till to remain the following Inconve- 
miency; that the Belly being ſtreighten'd by theſe Muſcles with ſo great 
Force only Side ways, the Inteſtines would hereby be preſſed as much up- 
= wards as downwards, and would likewiſe be driven with too great Vio- 
ence upwards againſt the Midriff ; ſo that the flexible Structure of the Car- 
tilages would be raiſed upwards, by which Means the Protruſive Faculty 
would be weaken d. To prevent which, and that nothing ſhould be defici- 
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4 ent in this great Work, the Wiſdom of the Sovereign Creator ſeems to 
have faſten'd two other Muſcles, 2 US called the Right to the Os Pubis 
2 at 


2 
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at 8, after ſuch a manner, that their other Extremities, Y Y, ſhould be faſt- 
en'd to and about the Breaſt-bone ; whereby theſe being contracted, or made 
ſhorter in their Fibres, draw the Ribs, with their Cartiiages (which termi- 
nate in the Breaſt-bone) downwards; and ſo they do not only hold taſt to the 
Places to which the Midr. ff is fixt, but like wiſe hinder the ſame from bending 
upwards by the ſtrong Preſſure of the Bowels againſt the Midriff, when thoſe 
Bowels are thruſt upwards and downwards by the aforeſaid Annular Muſcles 
of the Belly. 

There are likewiſe ſeen in the Right Muſcles QQ, three or four Late. 
ral white Fibres, RRR; which do moſt commonly divide each Right 
Muſcle into four other, following one another, to the End, that theſe Muſcles 
may perform their Function by a lefler Contraction, ana proportionably by a 
leſſer Tumifaction, and ſo not take up too much room; which otherwiſe, in 
caſe the Fleſhly Fibres of the Os Pubis ſhould extend themſelves to the Breaſt- 
bone, would not be perform'd ſo regulatly or conveniently. 

The other Uſes which are aſcribed by the Anatomiſts to theſe Right and 
Pyramidal Muſcles, may be ſeen and conſider'd by every one in their Writings; | 
we have dwelt long enough upon them here already. 


Secr. XVII. Orifices in the Muſcles for the Seminal Veſſels. 


H E that is not ſatisfied, that all theſe things are performed for Wiſe Pur- 
poſes, let him caſt his Eyes farther in Tab. II. Fig. 1. upon the Orifices de- 
ſcribed by the Letter I, as they are found in the three Muſcles ; thro' which, 
at the Groin, there goes the Tube W, thro* which the Seminal Veſſels in the 
Males, and the round Ligaments of the Matrix in the Females do paſs; and 
conſider whether ſuch neceſſary things as theſe are placed there by Chance. 


Secr. XVIII. The Voluntary — {os Motions of the Inteſtinum 
ectum. | 


To add ſomething more to what has been faid above, and which ſeems 
to me ſufficient not only to ſettle a Sceptical Mind, but even to convince an 
Obſtinate Atheiſt ; let both theſe unhappy Men ſeriouſly conſider, that in 
this great Length of the Tube ot the Bowels, which is continued from the 
Stomach to the Inteſtinum Rectum, no Body can encreaſe or diminiſh the Con- 
tractions or Wringings of the ſame ; inſomuch, that all thoſe Motions (where: 
by that which is in the Bowels is protruded and diſcharged) are quite out of 
the Power of his Will; but if the ſame ſhould have place likewiſe in the low- 
eſt Part of the Inteſtinum Rectum, Mankind could never have any command o- 
ver their Natural Evacuations, in order to retain or diſcharge them, as oces- 
fion ſhould require. And can a Man yet doubt, whether there be a God 
that has wiſely and graciouſly order'd all thefe things, when he perceives, 
that in the whole Structure of the Bowels, it is the Inteſtinum Rectum only, 
into which Nerves are derived from the Meda#g Spinalis, or Marrow of the 
Back- bone; yea, that the Motion of that Bowel Alone is ſubje& to our Will, 
for the Prevention of ſo many Inconveniencies, which it would otherwiſe be 
impoſſible to avcid? 
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Of the Venæ Lacteæ, and Ductus Chylicus, 


Section I. The Tranſition. 


FTER having traced the greateſt part of the Food as low as we 
2 could, let us now turn back again to the Stomach, in order to obſerve 
che Ways and Paſſages by which our merciful Preſerver has been pleaſed to 
conduct the Chyle or Nouriſhment that is extracted for our Food, in order 
to prepare and render it more uſctul for making good what is waſted in our 
5 5 odies. 
Z i Not to mention in this Place the curious and skilful Structure of the Gal- 
ET Bladder, and the Veſſels, which coming out of that, and of the Liver, do 
FS continually introduce a great quantity of Gall into the Duodenum, where it 
EE mixes it ſelf with the Food that is ſent thither thro' the Pylorus from the Sto- 
mach; but more particularly, as often as by the drawing in the Breath, the 
x Midriff deſcending, preſſes upon the Liver, and thereby ſqueezing the Galt- 
WE Bladder (which lies within the Liver) forces out the Gall through a Veſlel 
that reaches from its Bladder to the Inteſtines. To lay nothing here of that 
WF Liquor that proceeds from the Pancreas or Sweetbread (a great Gland lying 
under the Stomach) which mingles itſelf with the extruded Gall, about four 
or five Fingers below the Pylorus, or lower Orifice of the Stomach, and moſt= 
y by the ſame Paſſage, Not to enter here upon enquiring into the Uſes of 
both theſe; whether, for inſtance, they ſerve together to ſeparate the Chyle 
from the groſſer Parts of the Food; or to preſerve the ſame from Corruption, 
by the Bitterneſs of the Gall; or to render it more Fluid, or to incorporate 
thoſe Parts of it, which cannot otherwiſe be eaſily mixed, ſuch as the fat and 
watry Parts; or to qualifie the Bitterneſs of ſome, by the others; or, for any 
other Purpoſes, which, by a more nice Enquiry into the Nature of them, are 
daily diſcover'd : But ſeeing that the determinate Uſe of each of theſe has 
not yet been decided, we ſhall confine our ſelves to thoſe things only, from 
which we can draw ſuch undoubted Concluſions, as are more than ſufficient 
to prove abundantly the Perfections of our Maker. 


Sect, II. The Venz Lacteæ and Receptaculum Chyli in a Dog. 


To proceed then ; If there were no Lateral Orifices or Openings in the 
lembranes of the Du of the Inteſtines, (as there are none in the Throat, 
r inſtance, and Stomach) the Chyle or Juice, which becoming Blood, ſu- 
ns the Body, would be diſcharged at the ſame time, together with = 

Stole 
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rolſer Parts that paſs thro' them; and Mankind would conſume away ay 4 
die for want of Nouriſhment : Can it therefore be thought, that this likewi, ! 


is meerly Accidental, that in order to prevent the ſame, there lies in the 
Mefentery GG, (Tab. I. Fig. 6.) beſides the Blood Veſle's II, and the ch. 


Nerves mm m, which paſs thro' it, another kind of very narrow Veſleis !] wl 
which, when a Creature has continued long without eating, are quite ini. rot 
ſible, but if you diſſect them a few Hours at.er it has been fed, they appex me 
as little Veins full of a white Matter like Milk; from whence it is alſo, that by | 
they take the Name of Miuky Veins (Venz Lacteæ;) theſe little Tubes open i. Ve 


to the Inteſtines LL, which by their Contracting and Protruſive Motions, du 
do ſqueeze out the thinneſt of the Food, or prepared Chyle, in theſe Milky ; 
Veins, under the Form of a White Subſtance ; which (in Dogs, according cep 
to this Figure borrowed from Verheyen) takes its way, firſt towards a grea wit 
Gland K; but in Men, by ſeveral other ſmaller Glands; ſince, accordingto any 
the ſaid Verheyen, this great Gland is not found in them? Thoſe that deſire 
to ſee the Deſcription of the Meſentery in a Man, may be pleas'd to conſult cept 
the 18th Table of the ſaid Author, where the Glands are repreſented by tie Cre 
Letters a a in the 2d Fig. | the 

We ſhall ſay nothing of theſe Glands, becauſe Anatomiſts are not as ye: com 
entirely agreed about the Uſe of them; only tis known that this Chyle is 
diſcharged into a large Receptacle O, by the Venæ Lacteæ (Tab. I. Fig. 6.) 
coming from this Gland: The Anatomiſts call it Receptaculum Chyli, ot Han 


Ciſterna. 15 
EC 
Ster. III. The Receptacle of the Chyle in Humane Creatures. 1 

Ir muſt be remembred, that in this Figure the Courſe of the Veſſels ii C. 
repreſented as it appeared in Dogs, foraſmuch as they are ſeldom to be MW the ( 
ſhewn in Men, who cannot be ſo ſoon open'd after their Death. However, Lymp, 
they that deſire to ſee a true Deſcription of theſe Parts, as they lie in Hu- by re 
mane Bodies, may find them in the Leipfick Tranſactions, p. 57. Anno 1699. derſu 
extracted from an Engli/h Book of . Cooper, conſiſting particularly in the fol- WT ſaid * 
lowing Differences: x. That the great Receptacle of the Chyle, repreſented WM ward, 
here by the Letter O, is compoſed in Men of three large Tubes and Parts. if it ſ 
2. That the Links of the Chains that are here deſcribed at 8, (in the Tube ¶ of Slu 
O, which runs upwards, and is called the Duf#us Chylicus, or Thoracicus,) ble, b 


are obſerved to be more numerous or various in Men. Rohault does likewiſe I them. 
make mention of one that is found in a Man. : 


SECT. IV. The Courſe of the Chyle to the Heart. like ki 


To return: In this Receptacle O, the afore-mention'd Food mixes itſel Am 
with another Humour, Water, or Whey, which the Anatomiſts call the teckon 
Lymph ; and which having performed its Service to the Body, is continual!) [here 1 
derived this Way by the Vaſa Lymphatica, or Lymphadufts or Lymphatics ; ard qe its 
then this Chyle and Lymph purſue their Way together upwards thro? the Beli Fig. 2. 


and Breaſt along the Back-Bone, from the _— of the Chyle O, 7 5 — fr 
they w 


te wie 


n th | ; : . 
1 thro! x B, called the Vena Cava, or Hollow Vein, to the Heart A; from 
eis IJ whence the Chyle and Lymph being mingled with the Blood in , are carried 
dound with its Stream throughout the whole Body, in order to the Nouriſh- 


d the 


> 10yj- 


ppex i 
, that 
en in- | 


tions, 


Milky 

ding 
auen with greater Conveniency to the Blood in the Vein # x? Of all which, if 
® any thing fails or is deficient, a Man runs the Riſque of loſing his precious 
Lite. Is it without Wiſdom that the Creator is pleaſed to divide the Re- 
J | ceptacle of the Chyle O, into three Tubes in Men, which in Dogs and other 
Creatures is but one large one? 
© the great Quantity of the Liquor ſhould not eaſily burſt the Membrane that 
© compoſes the Receptacle O, and which is unconceivably thin and fine. 
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| they would be cloſed thereby. 
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Ly and 'Y the Dadlus Chyliferus rr; and finally are diſcharged at u, in the Vena Sub- 


The Blood running from « to x in the ſaid Subclavia, goes from thence 


ment thereof. 
Now can any one ſuppoſe, that the Structure and Diſpoſition of ſo many 


Veſſels, ſuch as the Vene Lacteæ II, the Receptaculum Chyli O, and its Du- 


dus rr, are produced by Chance? Can it be without Deſign, that the Vaſa 


Lymphatica q q and t t, do diſcharge themſelves in the two laſt mentioned Re- 
ceptacle and Duct, to make a perpetual Stream in order to convey the Chyle 


ISS. 


To the end that in Men, who walk ere&, 


If all this be not yet ſufficient to convince any one, let him attend to that 


© which follows concerning the Valves, which will lead him as it were by the 
Hand to an Almighty and All-wiſe Creator. 


secr. V. The Valves in the Ductus Chyliferus, Venæ Lacteæ, and Vaſa 
J Lymphatica. 


Cax we not again viſibly obſerve a fix d Purpoſe and Deſign of bringing 
© the Chyle to the Blood and Heart? Which otherwiſe, together with the 


N — 
7 
a4 


E Lymph in the Ductus Chyliferus r r, (Tab. I. Fig. 6.) ought naturally to deſcend, 


by reaſon of the ere& Poſture of Men: To prevent which, it is moſt won- 


© derfully provided by the Great Creator, that there ſhould be Valve, in the 


ſaid Tube or Ductus, which are opened by the Chyle when it proceeds up- 


= wards from O to u, and fo takes its right Courſe, but are ſhut by the ſame, 


r* 
Js 


if it ſhould attempt to go backwards and deſcend ; juſt as we ſee in the Gates 


5 of Sluices, which, as the Water comes one Way, are open'd without Trou- 
ble, but ſhut of themſelves on the other Side, by the Flux of Water againſt 


3 


them, 
: And there being a Danger that the Liquor in the Venæ Lacteæ Il, and in 


© the 8 q 4, ſhould deſcend and go backwards by its own Weight, the 


© like kind of Sluices or Flood-Gates are placed in both of em. 

Among the Lymphatic Veſſels, the Ductus Chyliferus itſelf, r, muſt be 
reckoned, ſince it is likewiſe continually full of this Water, or Lymph, when 
there is no Chyle mingled with it 3 and ſince, as we have ſaid before, it has 
allo its Valves, the Figure of which may be ſeen in ſome meaſure in Tab. II. 
EE 2. at cc and cc, and which are in like manner opened by the Liquor that 


us from a to d: But if the ſame Liquor ſhould run backwards from d to a, 


SECT. 
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Sect. VI. The Protruſſon of the Thyle. 


Now if it be further obſerved, that this Veſſel is exceeding tender, fo; KF + 
which reaſon it is likewiſe guarded dy the Pleura, or Membrane of the Ribs. 
that it has no ſufficient Fibres for protruding the Liquor contained in it when f 
neceſſary (which Fibres do for this Purpoſe abound in the Inteſtines and Ar. FR e 
reries) but that nevercheleſs the Proceſs of this Liquor is ſo neceſſary to- 
wards the Preſervation of our Lives, that they could not continue without 
it; ought we not again to ſtand amazed at the Wiſdom of the great Crez- 
tor, who in this Caſe has been pleaſed to uſe a ſingular Method to drive this 
Liquor upwards, cauſing for that Purpoſe the great Artery C, (Tab. I. Fig. 5) tl 
to run along the ſame; placing the Intercoſtalis ccc, as alſo the Artery of be 
the Reins D, above and acroſs the ſame, which ſwelling at every Pulſe f 
the intruded Blood, do as often preſs upon this Tube; and the Liquor there. 
of being hindered by the Valves from going backwards, muſt neceſſarily . 
move forwards and upwards ; to which likewiſe the Tendons of the Midrif, far 
which are drawn up in Breathing, and which alſo preſs upon this Tube, ds 
ſeem very much to contribute ? 55 

Is it not now very plain, the Motion being performed after this manner, dot 
how neceſlary theſe Valves are; ſince without em the Preſſure might as well 
force the Liquor downwards as upwards ? It does likewiſe appear, why they con 


are placed ſo cloſe to each other, and are more numerous here than in tie Val 
Veins, viz. That the Liquor ſhould be immediately ſtopp'd as it endeavours the 
to return; whereas otherwiſe, if the Tube between the two Valves ſhould one 


be very long, it might cauſe it to ſwell ſo much, by reaſon of its Tender- thel 
| neſs and Length, that there would be not only a Danger of burſting, but the 
Motion or Courſe of the Liquor would likewiſe become too ſlow. 


Sect. VII. The Valve in the Vena Subclavia. 


HERE is yet another Inſtance of the wonderful Wiſdom of Divine Provi- 
dence, tho it ſeems to be but a ſmall Matter; namely, that this Dat 
Chiliferus r r, diſcharging its Liquor at u, into the Subclavian Vein x, isco- 
veved at its Orifice with a little Membranous Valve in the Shape of a Halt- 
Moon; which does hinder, in the firſt place, the Blood from deſcending M* 
from the Vein « x into this Ductus Thoracicus vr, and ſecondly, is the Cauſe 
that this little Membrane, being only open exactly on the Side x, the Way 
that the Blood runs, the Chyle coming out of it is thereby immediately ca- 
ried along with the Stream thereof ; whereas, if it had been open on the 
other Side, the Blood by its ſtrong Circulation would preſs into this Veſll 
rr, 75 ſo hindering the Chyle from going forwards, would put an end 0 I. 
our Life. | 

I cannot forbear repreſenting this laſt Matter in Tab. IT. Eb. 2. which is 
borrowed from the Accurate Dr. Lower : d b and c a is the Ductus Chyliferu, 
ce the Valves, which are here more viſible, becauſe the Chyle being ſquee - 
zed backwards with the Finger from d to b, againſt the ſaid Valves, makes 


the Tube ſwell in that Part, leaving the other & d h empty. But that which 4 P 
1s = 
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is moſt remarkable in this Figure, is the little Semi- lunar Valve :, which co- 
vers the Orifice h of the Ductus Chyliferus in the Vena Subclavia, after ſuch a 
manner, that the Blood flowing from f to g, and ſo on to the Hearr, 1s hin- 
der'd from forcing its Way into the Chyle-Veſlel d a, and yet admits of a 


8 free Paſſage for the Chyle and Lymph, as they run from a to h e is the Ju- 
Is gular Vein, the Blood of which deſcending into the Vein 7, renders this 
to- little Valve 5 ſo much the more neceſſary. 

t By Secr. VIII. Conviftions from the foregoing Osſervations. 

255 Y Is there then occaſion for any farther Proof of the adoreable Wiſdom of 
the Creator, than what has been juſt now produced? And can any Man 
* be ſo far miſtaken as to attribute all this to Chance, or ignorant Cauſes? 
af For if each of theſe Things were not made for that very End of carrying 
* the Chyle and Lymph up to the Blood, and thereby preſerving the Life of a 
irily Man, why are the little Valves placed there? Why are they all open on the 


Irif == ſame Side? Inſomuch, that if among the great Number of them any one 

do fhould fail in performing its Work, there would preſently be an End of Life. 
| Once again; If any one ſuppoſes that all this depends upon Chance, why 
does he not think the ſame of the Sluice-Gates for Water-Mills or other 
= Uſes? For I cannot believe that any one would dare to affirm the ſame of a 
common Sluice (which nevertheleſs has only the Structure of but two of theſe 
£2 Valves) that it was made without Knowledge or Skill; to ſay nothing of 
the amazing Structure of ſuch an innumerable Company of Sluices following 
ould one another, and adapted to one and the ſame Purpoſe, as in the Caſe of 
, theſe Tubes. 

Alfter all this, if a Man ſeriouſly reflects, that upon the Structure of ſo 
tender a Veſſel as the Ductus Chyliferus a d, (Tab. II. Fig. 2.) upon the Diſor- 
det of ſo ſmall and not leſs tender Valves c c ; upon the Infle&ion towards 
= the wrong Side of theſe Valves, which are compoſed only of a thin, moiſt 
and flabby little Membrane; eſpecially upon ſuch a little worthleſs Inſtru- 
ment as the Valve i appears to be (which covers the Orifice h of the Du- 
= tus Chyliferus, where it is inſerted in the Vein fg;) and laſtly, upon the 
VDiſorder not only of all theſe together, but of any one of theſe ſo ſmall 

and ſeemingly contemptible Particles, our precious Lives are entirely de- 
pending; and if but one of em all ſhould fail to perform its Function, ſo 
valuable a Creature as Man is, would preſently turn to a putrifying Carcaſs : 


* 4 Muſt not every one confeſs, that he is formed after a mofl fearful and wonderful 

de Manner? And ought we not daily to worſhip our Great Preſerver with the 

Veſſel BY moſt grateful Acknowledgments, for his having vouchſafed to preſerve ſuch 

3 o tine and ſuch delicate Parts of the Body, all of them abſolutely neceſſary to 

J Life, ſo long and in ſo good a State and Condition? So that the Pſalmiſt of 

ich is 3 Iſrael had great Cauſe to ſay, Pſal. cxxxix. v. 14. I will praiſe thee, for I am 

-1-rus, re - any wonderfully made; marvellous are thy Works, and that my Soul know- © 
ue, % Tt well. 

— How often do Clocks, Mills, and other moving Machines ſtand in need 


* of being adjuſted by a skilful Maſter ? * ought not this to teach every 
5 F one, 
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one, that a great Director does ſupport and maintain all theſe Things in | 


that neceſlary State, towards which all Creatures, all the moſt skilful Phyſi. 
cians, all the moſt learned Philoſophers, or the moſt ingenious Artificers, 
cannot contribute the leaſt in the World ? And how can any Man torbear 
charging himſelf with the utmoſt Unreaſonableneſs, who ſeeing ſo great and 
important a Work, as is the Life of Men, and all other Creatures, carried 
on by ſo ſimple, and, in Appearance, contemptible Means, does neverthe- 
leſs perſiſt in aſcribing it all to meer Chance, or ignorant Cauſes ? And be- 
ing ſenſible how much Good is thereby daily produced in himſelf, (concern- 
ing which he is forced to own, that he not only gave no Direction, but, 
which is more, that he had not the leaſt Perception; ) muſt he not pro- 
nounce himſelf both ungrateful and worthy of Condemnation, as often as 
he refuſes to acknowledge the Mercy and Goodneſs of his Benefactor, and 
even his Wiſdom alſo, in the midſt of ſo many Wonders. 


Of the Heart. 


Ser. I. The General Uſe of the Heart. 


E T us now go on, and trace the Chyle or Food (which, as we have 

juſt now ſhew'd, is mingled with the Blood at the lefr Subclavian) 
quite to the Heart ; in the Structure of which there do occur ſo many 
wonderful Things, that one would imagine that none but a very unhappy 
or obſtinate Perſon, ſeeing and comprehending the Compoſition of this Or- 
gan, could help being convinced of the Wiſdom of the Great Creator, and 
of the determinate End to which it is adapted, viz. the Reception and Ex- 
pulſion of the Blood, (whether there be other Uſes of the Heart, I ſhall 
not here enquire) to the end, that the Blood, by this Motion, having per- 
fected its Circulation thro' the Lungs, and thro* other Veſſels, to all the 
Parts of the Body, and performed ſeveral other Functions in other Places, 
2 return to the Beginning of its Courſe, that is, to the Heart and 

ungs. 


SECT. II. The Deſcription of the Heart. 


T x1s Heart has two Cavities, or Ventricles, ſeparated from each othet 
by a thick Heſhy Wall, or Seprum, which every one may ſee, that will take 
the trouble to cut acroſs the Heart of an Ox or Sheep. The Heart, at the 
upper Part of it A, (Tab. II. Fig. 3.) is thick, but at the lower Part B, 


much flenderer ; the Shape of it is like that of an inverted blunt Pyramid, 
| | it 
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it is faſtened, and hangs by its Veins and Arteries EFG H]; E is the Vena 
Cava, or hollow Vein by which the Blood deſcends; G is the Vena Arterioſa, 
or Arteria Pulmonaria, (the Pulmonic Artery) thro” which it paſſes out of this 
Ventricle into the Lungs; and H is the Arteria Yenoeſa, or Vena Pulmonaria 
(the Pulmonic Vein) thro which the ſame Blood returns from the Lungs into 
the left Ventricle of the Heart; out of which it is carried by the Aorta, or 
grear Artery I, to all the Parts of the Body ; C is the Right Auricle of the 
Heart, into which the Blood paſſes from E and F, before it falls into the 
Right Ventricle; D is the Left Auricle, which performs the ſame Fun&ion 
to the Left Ventricle; K K are the Arteriæ Coronariz, and the Vena Coronariæ, 
which feed the Heart, and provide it with Blood. | 


Sect, III. The Eminence or Protuberance in the Vena Cava. 


Bur here the Stream of Blood deſcending from the Vena Cava at E, meet- 
ing with another Stream aſcending at F, ſeems to threaten the apparent Dan- 
ger of theſe two Currents ruſhing againſt each other, either within the Ven- 
tricle or Auricle of the Heart; for that Blood which comes down from E, aſ- 
ſiſted with its own Weight, and having therefore a greater Strength, might 
hinder the other, which coming up from F, runs againſt it, from purſuing its 
Courſe; and ſo the Circulation of the Blood, and therewith the Life itſelf, 
might ſoon come to an End. 

Now to prevent theſe Inconveniences, that would otherwiſe be ſo dange- 
rous, we find that between theſe two Veins E and F, (both which are repre- 
ſented at A A, Tab. II. Fig. 4. where they are laid open) there is a Protube- 
rance B, compoſed of the Fat that lies under, againſt which the Blood de- 
ſcending from E, runs or ſtrikes, and by that means the Courſe of it is turn- 
ed to the Right Auricle of the Heart; whilſt the Blood aſcending from F, is 
by the ſaid Protuberance B covered and ſecured againſt the oppoſite Courſe 
ot the deſcending Blood, and ſo is obliged to turn its Courſe aſide to the Ven- 
tricle of the Heart. 

We muſt likewiſe here obſerve, that this Protuberance B is much greater in 
a Man (becauſe in conſequence of his ere& Poſture, the upper Blood at E 
deſcends exactly perpendicular) than it is in Dogs, Horſes, Cattle, and the 
like Creatures, in which the Courſe of the Blood at E F is only horizontal, 
and therefore does not move with ſo great Force. | 

Once again: How very wonderfully are we made! And can any body ſee, 
without terrible Emotions, that as our precious Life, in the Ductus Chyliferus, 
does entirely depend upon ſuch ſlender and minute Valves, ſo it does here 
upon ſuch a ſmall Protuberance as is deſcribed at B? If here were no expreſs 
Deſign of the adoreable Creator, why do we find it juſt in this Place? why 
is it bigger in a Man, where there is a Neceſſity in Nature for its being ſo, 
to balance the Force of the deſcending Blood; and leſs in ſuch Creatures, 
where ſuch Balance is not wanting to perform the ſame Service? 


K -2 
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Sect. IV. The Auricles of the Heart. 


FukTrHERMORE, the Courſe of the Blood, which continually paſſes 
thro? theſe Veins A A, ſeems to require, beſides the Heart, another Reſting. 
place to be contained in, during the Time in which the Heart contracts it- 
{elf in order to diſcharge the Blood, and while the Valves of the Oritice of, 


the Right Ventricle are ſhut; to the end that it might be there collected in 
the mean time, and as ſoon as the little Valves are again open, be ſwiftly 
emptied into the Heart; for which Purpoſe the Auricle C, (Tab. II. Fg. .) 
ſerves on the right Side of the Heart, as D does on the left, which whilſt 
the Paſſage thro' the Valves is ſtopt, are full of the Blood that runs into them, 
and are provided, after a wonderful manner, with Muſcles and other Inſttu- 
ments, by which means each of them can ſwiftly contract it ſelf as there is 
Occaſion, and loſe no time in the ſudden Diſcharge of the Blood into the 
Right and Left Ventricles of the Heart. 


Sgcr. V. The Operation of the Heart. | 


T + Blood being now come thither at the time when the Heart does as 
it were looſen and open itſelf (I do not here diſpute whether there be a Fa- 
culty in the Heart required for that Purpoſe) it contracts itſelf ſuddenly, 
and with great Force; inſomuch, that the Sides of the Right Ventricle ap- 
proaching each other by ſuch a Contraction, and the upper and lower Ends 
thereof being likewiſe drawn together, the whole Cavity is in a manner cloſed, 
and the Blood thereupon driven out with great Swiftneſs into the Lungs thro' 
the Pulmonic Arteiy, or Vena Arterioſa G, (Tab. II. Fig. 3.) and goes on- 
ward thro? the Pulmonic Vein, or Arteria Venoſa H, to the Left Ventricle of 
the Heart, after it has been diſtributed thro* the Lungs. 

One may have a groſs Conception of this Working of the Heart, by com- 
paring it to a Bellows full of Water, in which there are two round Holes at 
Top; the one of which, upon the Cloſing or Contraction of the Bellows, is 
ſtopt with a Valve, whilſt the other remains open; now, in caſe you 
ſhould with a ſudden and violent Motion preſs the Sides thereof together, ſo 
that in a Moment, or in the time of one Pulſe, the whole Cavity thereof 
were taken away, it can ſcarce be imagined with how great Swiftneſs the 
Water in the Bellows would ſpring out of the Orifice which remains open.: 
And this is a rough Idea of the Manner in which the Blood is ſuddenly ex- 
truded from the Right Ventricle of the Heart into the Lungs, | 


Sect. VI. The Courſe of the Muſcular Fibres. 


Now, in order to perform this ſo ſudden and violent Contraction, or Sy- 
ſole of the Heart, the Muſcular Fibres of which it is compoſed are ſo won- 
derfully and ſo peculiarly adapted to this very End, that he who is not wil- 
fully Blind, and under a deplorable Hardneſs, muſt herein neceſſarily diſcover 
_ _ wa — and — Creator. That this is not ſaid without 
good. Grounds, will appear plainly en to ſuch as pleaſe carefully to con- 
der the Courſe of theſe Fibres. * f 25 

2 For 


: T jikewiſe drawn together. 
them, and run ſtreight upwards, (Tab. II. Fig. 6.) which only belong to the 
XZ Right Ventricle, and by contracting themſelves, do ſhorten the ſame. But 
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For you may ſee firſt, the Fibres A and B, (Tab. II. Eg. 5.) running o- 


1 bliquely from Top to Bottom, and others deſcribed by C and D, croſſing the 
former; both theſe oblique Fibres being contracted in their Operation, the. 


Cavities of the Heart muſt become narrower, and both its Ends in ſome ſort 
Beſides theſe, there are other Fibres that lie above. 


f the Courſe of the Fibres, that perform the ſame Work in the Left Ventricle, 


. is wonderfully ſurpriſing ; for thoſe A B, (Tab II. Fig. 7.) running on all ſides 
from Top to Bottom, encompaſs the Heart at the Point C, and being con- 
tracted, draw the ſame upwards towards A: Theſe Fibres are repreſented 


upon the ſaid Point or ſharp End, as you may ſee Tab. II. Fg. 8. 


Now, in order to aſſiſt the lateral Contraction of the oblique Fibtes, we 


: | may obſerve a row of other Fibres, A CB, (Tab. II. Fig. 9.) runniog under 
tte oblique ones, which perform their Function, by encompaſſing the Heart 


Z croſs-wiſe, and contracting the ſame ; ſo that here is in a manner the like Diſ- 
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proportion of Muſcles as has been ſhewn above in deſcribing thoſe of the 


> Belly : This whole Matter is largely treated of in that little, but accurate, 


Diſcourſe of the Learned Dr. Lower, - 

Let any Body now that underſtands theſe Things, ſeriouſly conſider with 
himſelf, whether it be poſſible, that ſuch a variety of Rows of Fibres, en- 
dowed with ſuch a great Strength together (as has been demonſtrated by Be- 
zel;) and all ſerving to that very Purpoſe for which the Heart ſeems alone 
to have been form'd, that is to ſay, by its Contraction, to protrude the 


© Blood it has received, into the Arteries joyn'd to it; I ſay, whether all thoſe 
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whole Heart, ſave thoſe that contract it, and render its Cavities narrower; 


Fibres can have acquired this wonderful Diſpoſition, without Wiſdom and 
without Deſign? | | 31 10 70554 1 
Now, ſince there are not hitherto any other Muſcles diſcover'd in the 


is this likewiſe by Chance, that the Fibres thereof when once contracted, are 


vot ſuffer'd to continue in the ſame Condition, but preſently dilating them- 


ſelves, do open the Cavities, that they may again receive the following Blood 
out of the Veins, and by the repeated Contraction of the Heart, diſtribute it 
to the Lungs and other Parts continually, and as long our Lives do laſt? + 


S ECT. VII. The Action of the Valves of the Veins. | 
Tux; till remains another Difficulty in the Uſe of the Heart, viz. that 


(ſince each Ventricle has two Orifices, one by which the Blood enters, and 


the other, by which it goes out again) it ſeems to be a Conſequence thereof, 
that the Heart being 


flow at once out of both of em, 


ſo ſuddenly and ſtrongly Contracted, the Blood ſhould 
and ſo be forced backwards by the ſame 


& Paſſage by which it enter'd into this Ventricle. 


To prevent the ſame, the wiſe Power of the wonderful Creator does again 


1 a appear, who for this Purpoſe has been pleaſed to place there another ſort of 
5 Valves (which, by reaſon of their Triangular Figure, the Anatomiſts call My- 
ala, becauſe they repreſent a Biſhop's Mitre) that part of both the Veins, 
? | thro” 
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thro* which the Blood is diſcharged into the Heart; and theſe, when the . 


W 
Heart contracts it ſelf, and the Blood is thereby driven towards the Orifice. ch 
in the Circumference whereot they are placed, are thereby ſhut very cloſely: 25 
Theſe Valves (which we can hardly look upon without Amazement, if ve ſel 
conſider the Providential Views of the Creator) are faſten'd to the ſides of on 
the Ventricles with a great many tendinous Fibres, that are very ſtrong, in of 
order to ſecure the Valves when they are ſhut, like ſo many Bars and Chains wt 
upon Doors, to the end that the Force wherewith the Blood that was ſquee: - toc 
ed out of the Ventricles acting againſt them, may not break them open, or ing 
bend them in ſuch manner on the other ſide, as to make a Paſſage thro' then 1on 
for the Blood; eſpecially, conſidering that they are compoſed only of thin Bl 
and flexible Membranes, and not of Bones or other ſolid Matter. BS is y 
- Theſe Tendinous Fibres, have moreover the following remarkable Uſes: “ of | 
Firſt, That as the Heart after its Contraction, does again dilate it ſelf and Pri 
become longer, and conſequently the Sides of it, which were raiſed upwards, Þ 7 
do fink down again; I ſay, the ſaid Fibres being faſten'd to the Sides, draw |? 
the Valves open (as is done in the Gates of ſome Sluices with Ropes) in or. |? 1 
der to make a free Paſſage for the returning Blood. Secondly, That theſe F. the 
bres are faſten'd in ſuch a manner to ſome little Protuberances, or Pins of the | prot 
Sides of the Heart, and even to the oppoſite Side alſo, that they can hinder the 
thoſe Valves from falling down flat, or from touching the Sides of the Hear, #7 five 
to the end that the Blood, in the Contra&ion of the Ventricle, may preſs a to tl 
gainſt theſe Valves continually from below, and ſo r*iſe them upwards, u Circ 
order to cloſe their Orifices. i * 
| F ther 
Sgcr. VIII. Convictions from the foregoing Obſervations. the e 


I Have given an Account of the chiefeſt of theſe Matters by Words only the! 
without adding any Figures to them; having found in the moſt accurate i whic 
Books of Anatomy, that the beſt and moſt exact Figures taken from the Or: Bloo 
ginal, are not capable of giving much Light, by reaſon of the vaſt Numbet {7 
of Particulars that are obſervable therein, to ſuch as have not viewed the . Tl 


fame in the Heart of any Creature; for they would require more Study au ſent 
Application to be underſtood, than even the Structure of the Heart itſel #7 diſſec 
They that would make a Tryal thereof, may conſult the Furth Figure in the the 1 
14th Table of Monſieur Verheyen, and the Firſt Figure in the 5th Table d *erv 
Dr. Lower. | bar, © 
Farther, if there were any known Machine to be met with, the Operat- y a 

ol w 


ons whereof had any Analogy or Similitude with thoſe of the Heart, the le 
ſcription of it might, perhaps, render this Account a little clearer ; but net 

ther Pumps, nor any kinds of Spouts, no, not even the Modern Engines fo Ho 
quenching Fires (tho* in the opening or ſhutting of their Valves, they mi! back, 
ſeem in ſome manner to imitate the Heart) nor any thing elſe that Art hu The / 
yet been able to produce, can any-wiſe come near them, to repreſent h ne. 
great Wiſdom wherewith this wonderful Machine of the Heart is formed their b 


Can any Man then imagine, that this great Work has been made by ys : 
3 win ou 
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when no Body dares affirm the ſame, even of all thoſe other imperfect Ma- 


the Lines that have been mention'd above? : | : 

— Having ofrentimes medirated upon theſe Things, I have thought with my 
ly: 7 ſelf, how fearfully and wonderfully ue were made, as upon two other occaſi- 
FS os has been mention'd betore ; for in caſe one of theſe Valves ſhould be out 
ve ol order, and unfit to perform its Function; yea, if one of theſe little Fibres, 
FR which are faſten'd to the Valve and draw it up, ſhould break, or be either 
" too ſhort or too long, theſe little Sluice- Gates could not be ſhut, as not be- 
, ing able to apptoach each other, if the Fibres were too ſhort; or, if too 
ö ba L. long, not able to remain ſo, but forced to give way to the Preſſure of the 


hin Blood; inſomuch, that not only upon each of theſe little Valves, but, which 
m_ is yet more amazing, upon the various Length of theſe fine Fibres, the Life 
FT of fo Artful a Machine as every Man is, yea, even the Lives of Kings and 
ßprinces themſelves, and of all Creatures whatſoever, do entirely depend. 


Ster. IX. The Valves of the Arteries. 


'F* Tuis being ſaid of the Orifices, thro' which the Blood paſſes into both 
„tte Ventricles of the Heart, there was yet danger, that when the Blood was 

© protruded from the Right Ventricle into the Artery of the Lungs, and out of 
the Left into the Great Artery, the Heart opening itſelf again, and the Expul- 
> five Force ceaſing with the Sſtole, the Blood by its Weight might go back in- 
to the Ventricle of the Heart from whence it came, and fo, by obſtructing the 
Circulation, cauſe immediate Death. 
” But here the Care of a moſt merciful Creator has interpoſed, by placing o- 
ther Valves again at the beginning of both theſe Arteries, which perform juſt 
the contrary Function to the foregoing ; ſo, that as the former were ſhut by 
the Blood that endeavour'd to aſcend from the Heart, theſe are ſhut by that 
© which deſcended to the Heart: And, whereas the firſt were open'd by the 
. © Blood that ran to them, the ſame is effected in theſe, by the Blood that iſſues 
out. 
That this may be more clearly conceived, let (Jab. II. Fg. ro.) a a repre- 
ſent the open'd Part of the Left Ventricle of the Heart; c the Great Artery 
diſſected lengthwiſe; 4%, the three Semi-lunar Valves, which are ſhut by 
the returning Blood: Here they appear lying flat and extended, whereas, o- 
© > therwiſe they fill the round Orifices of the Artery; ¶ are the three Triangu- 
lar, or Mitral Valves, turned aſide, that you may ſee the other 353 the bet- 
eer; and at thoſe , one may obſerve the Fibres fg ſtill hanging, the Ends 
of which gg, are ſhewn cut off from the ſides of the Heart, to which they 
rere otherwiſe faſten'd, when in their natural State. 

© How theſe little Valves %, are diſpoſed by the Blood that is driven 
back, and how they ſhut the Artery, may be obſerv'd c cc (Tab II. Fig. 2.) 
The Appearance is likewiſe the ſame, if you blow into the Artery A; BB 
at te date the Coronal Arteries ( Arteriæ Coronarie) which feed the Heart, and carry 
"med. their Blood thither ; the Openings of which into the Aorta, or Great Artery, 
ance de repreſented in (Tab, II. Fig. 10.) d d, exactly above theſe Valves. 


SECT, 
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Ster. X. The Lateral Muſcles of the Heart. 


Alx the admirable Curioſities obſervable in the Heart, would be too many 
to be here nicely examined into. The Lateral Muſcles in the Right Venti. 
cle of the Heart (to paſs by a great many other wonderful Contrivances is 
that Organ) ſeem here to require more particularly an immediate Attention, 


th 
rc 


theſe Muſcles, holding the Sides of the Heart together, hinder it from being ca 
too much extended by the Blood that falls into it at each Diaſtole, and o (c 
ſerve for a Meaſure of the Quantity that is to be poured into it at each time; He 
they do likewiſe contribute to the bringing the Sides nearer together in tie Ex 
Syſtole or Contraction of the Heart. Thus, we likewiſe perceive, that the cat 


left Ventricle is encompaſſed with much ſtronger Muſcles and Walls than the 
Right, which appears when you cut the Heart a-croſs; becauſe, that this 
laſt is only, to convey the Blood thro” the Lungs, which bears no Compariſon 
with the Diſtance (viz. the extreme Parts of the Body) which it arrives at 
by the force of the Left Ventricle of the Heart. Whether this Force be wholly 
determin'd by the Contracting Muſcles of the Left Ventricle ; or whether the 
Arteries afford any co-operating Power towards this Motion of the Blood, is 
yet a Matter in diſpute : But this 1s certain, that whatever Force conveys the 
Blood to the Extremities of the Body, contributes towards furniſhing it there 
with the Means of returning to the Heart by the Veins. If People cannot 
here diſcover the Views and Deſigns of their Great Creator, their Blindneſs is 
much to be lamented : Yea, ought not every one to ſtand amazed, that ſees ſo 
much Swiftneſs communicated to the Blood, by ſuch a ſoft fleſhy Inſtrument, 
in order to perform ſo great a Circulation in ſo ſhort a time ? 


St:cr. XI. The Force and Power of the Heart, repreſented by Compariſons. 


H that doubts whether the Syſtole of the Heart is a Force ſufficient of 

it ſelf to bring about ſuch a Circulation, may, without Mathematicks, ob- 
ſerve how great a Force and Swiftneſs is performed by the Compreſſion of two 
Bodies, by taking a Cherry-Stone, and ſuddenly ſqueezing it between his Fore- 
finger and Thumb, which will cauſe it to fly out more ſwiftly than a Perſon 
never making that Obſervation cou'd eaſily imagine. By taking a handful 
of wet Clay, and compreſſing it ſuddenly, as the Heart does the Blood, ano- 
the notable Inſtance offers it ſelf; for, by obſerving how nimbly the Clay 
burſts out, wherever there is a Paſſage for it between the Fingers; and, con- 
ſidering at the ſame time, that this Clay has five Places to come out at (three 
between the Fingers, one at the Top, and another at the Bottom of the 
Hand) this Concluſion (which illuſtrates the Motion of the Blood from the 
Heart) naturally reſults; viz. that if the Clay iſſued out only through orc 
Paſſage (inſtead of five) the Velocity wou'd be five times greater. Aſtet 
the ſame manner the Spittle, which is produced in the Mouth by Smoaking 
Tobacco, is diſcharg'd with great Swiftneſs; this is perform'd by collecting 
the Moiſture into a Cavity between the Tongue and Lips, which Cavity they 
afterwards deſtroy, by thruſting the Tongue againſt the Lips, and ſo uy 
the 
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ne Spittle out. One might inſtance in other Caſes, but this is ſufficient to 


repreſent, in ſome. ſort, the Purpoſe in hand. 


Sect. XII. The Pericardium, or little Bag of the Heart. 


App to all this, that the Heart is preſerved in a Membranous Bag, 
called the Pericardium; which, by furniſhing a Liquor from its little Glands 


(concerning this, ſee Bergeus, Malpighius, &c.) Goes continually keep the 


© Heart ſmooth, and fit to perform its conſtant powerful Motions, hindring its 


External Membrane from being wrinkled by too much Dryneſs; and it lubri- 
* cates and moiſtens the adjacent Muſcular Fibres, by which means this won- 
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ö ; ception ; and will he not yet ſee that his dear and precious Life is ſapported 


by another, who has ſhewn ſo great Wiſdom therein? How can any one con- 
ceive, that this Motion of the Heart, according to the Calculation of the fa- 


+34 
287 
b 


3 derful Inſtrument is enabled to perform its neceſſary Functions, which other- 
EZ wiſe would be obſtructed. 


Sect. XIII. Convictions from the foregoing Obſervations. 
To ſay no more; after the Contemplation of this Heart in all its above- 


5 mentioned Circumſtances, can an unhappy Philoſopher, even the moſt ill na- 


tured and obdurate Atheiſt, be eaſy in maintaining, that all this is perform- 
ed without Wiſdom, without Deſign, and only by ignorant Cauſes? Since he 
cannot but know, that he would be taken by all Men, and, without doubt, by 
himſelf too, for a very fooliſh Perſon, in caſe he durſt affirm, that a Fire - En- 
gine only (which by no means is to be compared with the wiſe Contrivance 
and Structure of the Heart) was produced by Chance, and without the Con- 


© currence of a skilful Workman. Let him alſo add, that this Machine is made 


and put into Motion by another; ſo that the whole is performed in his own 
Body, not only without his Will, but even without his Knowledge and Per- 


= mous Mathematician Borelli, muſt be performed by the exerting of more Force 


4 
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at every Pulſe, than 1s required to ſurmount the Reſiſtance of ſome thouſand 


pounds Weight? That ſuch a Motion is performed above two thouſand times 
in an Hour, without ever ceaſing, whether we wake or ſleep, for the Space 
of fifty, ſixty, or ſeventy Years perhaps? And particularly, ſince our other 
Muſcles, after much leſs Pains, and ſometimes but in one Day, become ſo 
tired and impotent, which never happens to the Muſcles of this little Heart 


in ſo many Years. And cannot then ſo great a Matter, brought about by 


uch wonderful Inſtruments, and after ſo amazing a Manner, convince every 
Man that is reaſonable, and make him conclude with Certainty, that a Power 


. 
* 
» - 


far exceeding Humane Knowledge is here exerted, 


Yea, none can deny, that according to what we have juſt now ſhewn, that 
as often as he lays his Hand upon his Breaſt, and feels his Heart beat, that 


this Motion is performed without his own Concurrence, and conſequently by 


o 
© * 


g hat of another. 
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CONTEMPLATION VIL 


07 Reſpiration. | - 

flu 

b —— — 2 De 
Scr. I. The Air is neceſſary to the Blood. 4 — 

HOSE who have read the preceding Diſcourſes, are already i- TI 
formed, that the Blood diſcharges it ſelf from the Veins E and K, ac 

Tab. II. Eg. 3. into the right Ventricle of the Heart; from thence it is i- co! 
troduced into the Lungs (by the Sy ſtole of the right Ventricle) thro' the mo 
Vena Arterioſa, or Pulmonic Artery G; and from the Lungs it is again d. int. 
charged into the left Ventricle of the Heart, by the Arteria Venoſa, or Pul- ha 
monic Vein H. = as! 
Now whether the Blood paſſes from one of theſe Tubes into the other tha 
immediately, or whether it paſſes thro' that Subſtance of the Lungs which wen 


is of the Nature of Bellows, we will not here enquire ; this is certain, that ſee, 
the Air ſucked into the Lungs where this Blood is, does, as long as Life furr 
| laſt, come in and go out again; and whatever the Uſe of it be, it iso der 
great, that no Man can want it a ſhort ſpace of Time, without preſently 
dying; and it is no leſs probable, that the Inſtruments by which the Air 1: 
conveyed into the Lungs, are made with great Skill and Contrivance. 


Sect. II. The Blood Veſſels and Aſpera Arteria in the Lungs. 


H that doubts of this, let him take the Lungs and Wind-Pipe of a Lamb, 
or any other Animal, in which may be obſerved, 1. That the upper Ocifice Þ * 
of the ſaid Wind- Pipe can be covered with a ſmall Cartilage, called the HH 
glottis, whilſt the Food is deſcending thro' the Gullet, that lies behind it, in. $: 
to the Stomach. 2. That whereas the Branches of the Wind-Pipe, which 
ſpread themſelves into the Lungs, are cartilaginous, and of a round or cy- 
lindric Figure, that they may always remain open; yet the Wind-Pipe itſel, JF © 
where it lies upon the Guliet, that it may not hinder the Paſſage of the Ait 8 
in the fore Part of it, does by its Cartilages compoſe part of a circular 
Figure only, and behind has only a Membranous Covering, becauſe the © 
Cartilages perceivable in the fore Part of the Wind-pipe would preſs too ficiet 
hard upon the Gullet, thereby incommoding the Paſſage of the Food. 3. Te migh 
wonderful Structure of the Air-Tubes, or Branches of the Wind- Pipe, (Tab. Il 1 Wiſe 


Fig. 12. AE) which paſſing throughout the Lungs, lie between the two Wy ma 
Blood-Veſſels BE and CE; of which B E ſerves for a Paſſage to the Blood 17 
ce 


that enters into the Lungs, and C E to that which coming out of the ſam: Jy © 
enters into the left Cavity of the Heart. The ſame is obſerved to happen 2 
cor e. 
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may appear to be, that in a ſtrong Reſpiration (when every one of this great 


1 


Blood 


ſame 


appen 
cor By 


The Religious Philoſopher. 45 


conſtantly in theſe Lateral Branches; the Blood- Veſſels being cut off here, 
they are repreſented finer, and the Ramifications of Air-Veflels interwoven 
with them, are more commodiouſly deſcribed, 


Scr. III. The Glands in the Wind- Pipe. 


Bur if it was neceſſary to uſe great Care in the Formation of any Part of 
the Body, it ſeems to be moſtly ſo here; to the end that this Tube (which 


as long as we live, or whether we wake or ſleep, admits of a conſtant In- 
dax and Reflux of Air) ſhould not by this Air grow dry. 
© Deſign to be traced and obſerved here? Since the Omniſcient Creator has 
© cloathed the ſame on the infide not only with a Glandulous Membrane, 
from which a Humour is always filtrating ; and in order to moiſten the 


Is there then no 


Throat itſelf, has been pleaſed to place two Glands called the Thyroidez, of 
a conſiderable Bigneſs, for that Uſe, beſides thoſe other Glands which we 
commonly name the Almonds ; but further to manifeſt his intended Purpoſe 
more clearly, has planted in all thoſe Places where the Air-Veſlel is divided 
into Branches, very viſible Glands for the Moiſture thereof ; (whether they 


have any other Uſes beſides, we are not now enquiring:) And foraſmuch 


as the Epiglottis, by reaſon of the continual paſſing and repaſſing of the Air 
that ſtrikes upon it, ſeems almoſt impoſſible to be kept moiſtened, and if ir 
were dry, could not ſo well diſcharge its important Function; can any one 
ſee, without Aſtoniſhment, how the great and wiſe Contriver thereof, has 
furniſhed this Cartilage with ſo many little Glands above and below, in or- 
der to moiſten it beyond all others ! | 


Secr. IV. A Hundred Muſcles requiſite towards Reſpiration. 


Nor to mention here the Diviſions of the Wind-Pipe into ſo many Car- 
tilaginous Rings, nor the Membranes and Fibres by which they are faſtened 
to each other, nor the wonderful Structure of the Larynx, conſiſting of ſo 


many Cartilages, and moved by fourteen Muſcles, to the end that by all this 


Apparatus, the Wind- Pipe and its Orifice being ſeveral ways lengthened and 


e E. fhortened, dilated and contracted, the Voice might be thereby formed, and 
t, in- 7 vield a more ſhrill or deep Sound ; which Things being now become the 
Object of the Inquiry of ſeveral great Naturaliſts, we ſhall here confine our- 


ſelves only to Reſpiration, and content ourſelves with asking any one that 


does ſtill queſtion the Wiſdom of his Creator, whether he can believe that 


the Inſtruments, which beſides the Lungs are neceſſary thereto, cou 


2 ranged and placed near the others without any Underſtanding or Deſign ? 
= Eſpecially if it ſhould be proved to him, that altho' the Midriff alone is ſuf- 


5 too {TT ficient for Reſpiration, yet to the end that ſo neceſſary a Work as this is 


might not eaſily be obſtructed, about a hundred different Muſcles are like- 
viſe applied to the ſame Purpoſe; and, as eaſy as the Action of Breathing 


Number of Muſcles, that are capable of being uſed therein are employ- 


ed for the Purpoſe) before the Breath be drawn in, and driven out again, 
his great Number of Muſcles muſt have all been employed for that Pur- 


poſe, I. 2 


This 
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This is ſufficiently known to the Anatomiſts; and, to give you a ſmal 
Sketch of it here, we ſhall inform you, that in drawing in the Breath, in or. 
der to raiſe up the Ribs and the Brealt- Bone, and thereby to dilate the Cayi.s 
ty of the Thorax, or Breaſt, there are put in Motion on the one Side, one 
Muſculus Subclavius, eleven Intercoſtales Externi, eleven Levatores Coſtarum, be- 
fides the Serratus Anticus Minor, the Serratus Anticus Major, the Serratus Pati- 
cus Superior, and the Cervicalis deſcendens Diemerbroekii, beſides three others 
which are therefore called Common, becauſe they likewiſe perform other Mo. 
tions, viz. the Pectoralis, Scalenus, and Levator Scapulz, which together make 
thirty Muſcles on one Side; and there being as many more on the other, are 
in the whole ſixty, that are alone employed in Iaſpiration, or drawing our 


Breath inwards. 


Towards Expiratien there are likewiſe employed nineteen Muſcles of a 
Side, eleven Interceſtales Interni, the Triangularis, the Sacrolumbus, and the Ser- 
ratus Poſticus Inferior, and with theſe alſo five Common ones, viz. the Muſcles 
of the Belly; theſe are altogether thirty- eight Muſcles, uſed for Expiration 
only, which being added to the ſixty above, make together the Number of 
ninety- eight: Now if you add to theſe the Midriff, being the principal In- 
ſtrument of them all, and which, according to the Opinion of that great A- 
natomiſt Yerheyen, conſiſts of two, or it may be three Muſcles more, there 
muſt, according to this Computation, be at leaſt a hundred Muſcles made uſe 
of in one ſingle Action of Breathing as ſtrongly as we can. Theſe Obſerva- 
tions we find made in the Acta Lipfienſia, Anno 1707. of J. G. Pauli, upon 


Lan Horne. 
I would now ask again, whether any Body can ſuppoſe that ſuch a Diſpo- 


ſition, where there are ſo many Muſcles conſiſting of Fibres extended fo 
many different Ways, is produced by Chance, or without Deſign 2 Or whe- 
ther it does not plainly appear to him, that this great Compoſition of the 


Muſcles is expreſly adapted to the End of Breathing ? 


Srcr. V. Without Air this whole Structure is uſeleſs. 


Bur if what has been here mentioned concerning the Diſpoſition of theſe 
Muſcles, ſhall appear wonderful in every Man's Eyes, will he not yet ſtand 
more amazed at the Wiſdom of the great Director of all Things, when he 
finds that all theſe Inſtruments, tho* never ſo artfully adapted to Reſpiration, 
would be yet in vain, and of no manner of uſe, if Mankind, and all other 
Creatures breathing, were not ſurrounded with ſuch a Matter as the Air i$ 
which has in it, among other Properties, an Expanſive Power (Vis Elaſtica 
beſides a Weight, which cauſes it to operate and dilate itſelf; from whence 
it comes to pals, that as ſoon as the Breaſt is enlarged by the Operation of 
the above-mentioned Muſcles, this Air immediately ruſhes into the Wind-pipe 
and Lungs; of which Property (taking it at preſent for granted) we hall 
treat more largely hereafter, when we enter upon the Contemplation of the Ait 
itſelf; and we ſhall prove experimentally, that in an Air which is but parti 
ally diveſted of this Elaſtic Force, almoſt all Creatures will immediately 


periſh. I 
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Setcr. VI. The Properties of Expanded Air, 


; HowEverR, that we may here give you ſome Idea of Reſpiration, it will 
ve neceſlary to repreſent previouſly, 1. That when the Place in which any 
Air is ſbut up, is made larger, the ſaid Air filling a greater Space, is ſu much 
the more weakened in its expanſive Force. 2. If the Air thus weakened has 
any Communication with other Air that is ſtronger, and both of em can act 
N upon each other, the ſtronger Air will immediately ruſh into the enlarged 
place, in which the weaker was contained. 


Stcr. VII. The Compariſon of Reſpiration with a Pair of Bellows, 


*X To prove this by a Compariſon, one need only repreſent to one's ſelf a 
pair of Bellows (Tab. III. Fig. 1. AE F) in which we know that nothing 
more is requiſite in order to draw the Air into the Mouth A, or Tube A B, 
than to ſeparate the Sides ED and F G from each other; by which Means 
the Space ED G is inlarged; and fo the Air that was contained therein be- 
ing weaken'd, and not powerful enough to balance the external Air (with 
XZ which it had a Communication by the Tube AB) the laſt being now become 
the ſtrongeſt, does, by its Elaſtic Force, crowd_itſelf into the Mouth of the 
& Bellows. 
The ſame thing would happen, if one ſuppoſed that a Bladder BC, were 
faſtened to the Tube AB without the Bellows; in which Caſe the Space K 
being dilated, the Air therein would likewiſe be too weak to reſiſt the Air 
which fills the Hollow of the Bladder BC thro? the Tube AB, by which 
; means this Bladder will be blown up, and expanded by the ſtronger external 
Air ruſhing in upon it. 
Nov if you ſuppoſe the Tube A B to be the Wind- pipe, the Bladder BC 
the Lungs, and the Space thereof ED GF the Cavity of the Thorax or 
== Breaſt, you will ſee the Reaſon why the Air ruſhes thro' the Wind- pipe into 
the Lungs, to which it is faſtened like theſe Bellows, when by preſſing down 
the Midriff, and by the other Muſcles, the Breaſt is made wider and larger. 
e that deſires farther to ſee how the Lungs, whilſt hanging to the Wind- 
pipe, may be pufted up by the Air, need only take the trouble of blowing 
© {trongly into the Wind-pipe of a Sheep or Ox newly killed; by which means 
© he will ſee the Lungs, like a Pair of Bellows, expanded by the Wind that 
paſſes into them. 


47 


SFr. VIII. An Experiment upon the Lungs in Vacuo. 


I Hax repreſented theſe Appearances after ſuch a groſs Manner, to the 
end that thoſe who have not the Opportunity of uſing the Air-Pump, may 
bare ſome Conception thereof; but thoſe that have uſed this extraordinary 
= Inſtrument, ſo neceſſary in examining the Works of the great Creator, may 
form to themſelves a much clearer and more diſtin& Notion thereof. 

4 Let the Covering O P be laid upon the Glaſs or Receiver OP F, Tab. III. 
s. 2. ſtanding upon the Air-Pump, which has a little Tube A N B paſſing 
chro' the Centre of ir, and a little Cock at N, which now appears open, 

| bur 
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but may be ſhut; under this Covering, at the Extremity of the little Tuhe 
AN, there is another ſcrewed on at EC, the End of which is ſtuck into the 
Wind-pipe of a little Piece of Lungs D, which is tied faſt to ir. 

Now when the Piſton Sucker L M of the Air-Pump is thruſt to I K, or ſo 
far inwards as poſſible, one ſees that the Piece of Lungs D hangs in the Space 
E, that does not extend it ſelf farther than from OP to L K, when the Cock 
GH is open, in which Space the internal Air is ſhut up; the little Cock a: 

N being turned, the Sucker is drawn backwards from IK to LM; by which - 


means the Space that contained the included Air is ſo much larger, as the " 
Diſtance between I K and LM]; both Spaces being filled by the Expanſion ; pn 


of the Air, which therefore loſes a great deal of its Elaſticity : This will ap- 
pear, if you open again the little Cock N, when the external Air ruſhing in- 
to the Piece of Lungs D thro' the Tube AB, blows it up; the Reaſon of 
which is, that this Air having loſt nothing of its Elaſticity, preiles more $ f 

ſtrongly into the Lungs D from without, than the included Air at E, which + 
preſſes it inwardly, is able to reſiſt, becauſe of the weakning ot its Spring, 55 h | 

That this is true, will hence appear, foraſmuch as if you thruſt the Sucker 5 3 

LM forwards to I K, and reduce the included Air into a narrower Space, iti ” 
will again ſtrongly expand itſelf at E, and preſſing with more Violence the Wa 
Lungs D, will make them become ſmaller, by forcing the Air which was in 
them to go out again thro' the Tube BA; and this Effect you may produce 
as often as you repeat the Experiment, by drawing or thruſting the Sucker 
backwards or forwards. Now it you will ſuppoſe the Tube A B to be the 
Wind-Pipe, the Space OPKI to be the Cavity of the Thorax, and the 
Sucker L M the Midrift, there will be a mighty Analogy between this Expe- 
riment and the Buſineſs of Reſpiration: And the whole Difterence is only, 
that whereas the Cavity of the Thorax, in which the Lungs hang, is dilated 
and contracted by the Muſcles and other Inſtruments, the ſame Effect is pro- 
duced in the Air-Pump, only by the Sucker thereof. 

Now ſuch as don't think it worth the while, or have not the Opportunity 
of making this Experiment with the Lungs of any little Animal, may make 
uſe of an empty Bladder D, tying the ſame to the End of the little Tube BC, 
which will give you all the Appearances very conveniently and agreeably, ſo 
that with but half a turn of the Handle of the Air-Pump one way or other, 
you may fill or empty the Bladder of Air. 


Ster. IX. An Experiment with a little Bottle of Water. 


Now if any Body has a mind to ſee with his own Eyes, after what mar- 
ner and how violently the Air crowds itſeif into the Lungs as ſoon as the Ct 
vity of the Breaſt is enlarged ; inſtead of a piece of Lungs or Bladder, let 
him take a little Glaſs Phial, holding about an Ounce or ſuch like quantity o 
Water, and tye it to the Tube BC, ſo that the End of the Tube may be 
thruſt as far as it can into the Water, then ſnut the Cock N, and enlarge the 
Space as before, by drawing back the Sucker to LM; let him open the 11:tic 
Cock N, and he will ſee that the External Air, which by its ſtrong expat 
ſive Faculty forced itſelf inwards, will put the Water into a very violent Mo- 


tion, £ 


c 
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Tube 8 tion, juſt as if any Body ſhould ſet his Mouth to the other end of the Tube 
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A. and blow thro' the Water as hard as he can. 
E 3 


Sect. X. The Experiment of a Syringe in Vacuo. 
Now, in order to convince every one experimentally, that altho* a Space 


85 be inlarged, as happens in the Thorax, when we draw in our Breath, or even, 
tho a ſpace be made where there was none before, as in a Syringe, by draw- 
p ing up the Sucker; there are nevertheleſs Caſes, in which, it the Matter that 
© otherwiſe riſes up in the Syringe has no Expanſive or Elaſtical Parts in it, 
or is not moved or preſſed after ſome other manner, it will by no means run 
| into the empty Spaces, in order to fill the ſame. Let any one but caſt his 
2 Eye upon this little Machine, FH I, (Tab. III. Fg. 3.) which is commonly 
N to be found in the Shops of thoſe that make Air Pumps, and he will ſee, that 
it an empty Space be made in the Syringe A B, by drawing up the Sucker 
8 FA, (atter having firſt diſcharged the Air at G, out of the Glaſs-Bell HB I, 
© thro' the Air-Pump) the Water in the little Glaſs DE, in which the Tube of 
f the Syringe ſtands B C, and which is open at C, will by no means riſe up in- 
to the Tube, nor fill the empty Space in the Syringe, as uſually; becauſe the 
Water D E, has no ſenſible Elaſticity or Spring in itſelf, nor is acted upon 
by any other Elaſtick Body, which in this Circumſtance would be requiſite : 
” {om whence one may conclude, and not obſcurely neither, what we have 
already ſaid concerning Reſpiration, VIZ. 1 þ 
rough prepared in the Breaſt, in order for Breathing, yet, in many Caſes, no 
Air (if, like the Water, it ſhould happen not to be elaſtick, nor heavy e- 
© rough) would come in: All which is yet hereby more evident, that ſo 
© ſoon as one lets in the Air again into the Glaſs-Bell, HI B, the ſame gravi- 


That altho' there be Space e- 


tating upon the Water D E, by its elaſtick Force, immediately cauſes it to 


© riſe up into the Space that was made for it at A B, thro* the Tube BC, in 


which, as there is now no Air remaining in it, there is no Reſiſtance. 


Sect. XI. Convictions from the foregoing Obſervations. 
No w let the proud and haughty Creature called Man, think once ſeriouſly 


with himſelf, and ſee whether he can find any Subterſuge, whereby he may 
= avoid owning, that he is obliged, like the meaneſt Beggar, every time he 
© fetches his Breath to repreſent his Poverty to his Maker, and his Inability of 
preſerving his own Life but one minute; and to beg him, that he would 


4 vouchſafe to fill his empty and gaping Lungs and Breaſt with freſh, good: 
and wholeſome Air, and ſo continue his Life from one inſtant to another: 
And can any Body contemplate with Attention, this Nothingneſs of himſelf, 
and abſolute Dependance at every Breathing, upon his great Preſerver, and 


the ſo many Thouſand, yea Millions of Times, in which this gracious Bene- 
actor has moſt freely granted him Breath, and conſequently his precious 
Lite, during ſo many Years; and yet remain, not only ungrateful to him, 
but even deny all his adoreable Attributes and Perſections, even thoſe that he 
bas found ſo beneficial to himſelf; and, if it were poſſible, wiſh to annihilate 


the 
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the lame. What ſtall be ſald of ſuch unreaſonable and impious Opinions, 


but that chey ought to be deteſted by all Generous and Gratcful Souls, 


Secr. XII. The Uſe of Reſpiration. 


Vx ſhall not here enquire more largely into the Advantage which this Re. 
ipiration (the Manner ot which we have hitherto treated of) gives to Man- 
kind: Since the moſt Learned Naturaliſts are not entirely agreed, whether it 
ſerves to cool the Blood, or whether it be to procure a more convenient 
Paſſage for the Air alone thro” the little Tubes of the Lungs, and thereby to 
produce a better Mixture of Blood, or, laſtly, to communicate a Nitrous Spi- 
rit to the ſame in the Lungs; which is believed by many, becauſe, if the 
Blood running from a Vein, be mixed with Water impregnated with Salt 
petre, it changes its dark Colour into a ſhining Red, and the Serum or Whey 


thereof, becomes as clear as Water, tho' containing, neveraheſs, a ſufficien 


quantity of Material Food, as may be obſerved by putting ſome Drops of the 
acid Spirit of Nitre, or Aqua-fortis therein, which will ſeparate a White Curd 
from the ſaid Whey. Now the Arterial Blood has likewiſe the ſame Proper- 
ty, being dark before it comes into the Lungs ; but after having paſſed thro' 
the ſame, and therein undergone the Action of the Air (be it what it will) 
diſcovers a bright red Colour, when diſcharged into the Left Ventricle of the 
Heart, and when it proceeds further into the Arteries: And that which is 
obſerved by ſome with greater probability, is, that the Air being Nitrous, 
will change the Blood, that has been drawn out of a Vein, whilſt it ſtands 
expoſed in a Baſon, from a dark, to a bright red Colour, giving it a Tingure 
perfectly like that which it acquires by the mixture of diſſolv'd Salt-oetre, 
We ſhall paſs by all theſe things, by reaſon of the Diſputes and Controverſies 
of Learned Men, leaving them to be diſcover'd by the following Ages, and 
confine our ſelves only to the Experimental Enquiry, which of the aforeſaid 
Benefits and Advantages, or what other are the true ones that may be affirm- 
ed to be communicated by the Air to the Blood. | 

This is however unqueſtionably true, that the drawing in of the Airs 
of ſo great a Convenience, that no Body could want it long without dying; 
and that our Heart, and the whole Structure of the Veins, are formed after 
ſuch a manner by the All-wiſe Creator, that all the Blood of the Body is 
made to paſs ſeveral times in an Hour thro' the Lungs, and there ſubje&ed 
to the Operation of the Air. 


Secr. XIII. The Diſpoſition of the Air in the Time of Peſtilence. 


Now of how great Importance, beſides the Elaſtical Force and Gravity 
of the Air, the good Diſpoſition and Conſtitution thereof is towards th: 
Preſervation of the Lives of Men and Beaſts, is very plain at thoſe Seaſons 
in which the Air being corrupted, Peſtilential Diſtempers are occaſion, 
and Kings and their Subjects, and Small and Great, are ſnatched away by 
Thouſands: And theſe kinds of Diſeaſes muſt not be aſcrib'd to any othe 
Cauſe, fince, being common to all Sorts of Men, they muſt like wiſe proceed 


from one common Source or Spring; and that can be nothing elſe but the 
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Air, which is common to all Mankind. The famous Profeſſor Schacht has 
given us an Account of a dreadful Example of this Peſtilential Infection of the 
Air, in the laſt Plague at Leyden, viz. by expoſing a Bucket of Water a whole 
Night to the Air, even within Doors, upon which in the Morning there 
ſtood a kind of a Cream or Scum of divers Colours, that had been communi- 
cared to it by the Air; this being gently skimmed off with a Spoon and gi- 
ven a Dog to drink, the Poiſon was ſo ſtrong, that he died of it in a few 
Hours: And how pernicious alſo in general, the Corruption of the Air is, 
will abundantly appear from the melancholy Experiments, whereby it has 
been often ſeen, that People have been miſerably ſuffocated, and periſhed in 
an Air to which they were accuſtomed all their Lives, as ſoon as that ſame 
Air becomes infected, and poiſon'd with the Smoak of glowing Charcoal. 


Sect. XIV. The Air leaves ſomething in the Blood. 


Now the Opinion, that the Air being drawn into the Lungs, leaves 
ſomething there (whatever it may be) and does not come out again of the 
ſame Temper, ſeems to be ſomewhat probable from certain Experiments, 
which I have found among my Notes in the Year 1695 ; by which it ſhould 
appear credible, that the Air leaves behind it in the Lungs the ſame Particles 
which ſerve to maintain Flame. Concerning this, the Reader may have re- 
courſe to the Ninth Seftion of the Twenty-firſt Contemplation upon Fire, where 
the Experiment is ſhewn in all its Circumſtances. Beſides which, there is 
to be found in the Memoirs of the French Academy of Sciences, Anno 1707. p. 213. 
a Remark of Monſieur Homberg, where he ſays, that if any Body has been 
in a place where there was a ſtrong Scent of Oyl of Turpentine, he will diſ- 


cover afrerwards that his Urine has the ſame ſmell of Violets, as if he had 


ſwallowed Turpentine itſelf. Now fince theſe fine Particles of the Oil of 
Turpentine do not ſeem to have enter'd his Body, otherwiſe than by Reſpi- 
ration, and it being very probable from the ſmell! of the Urine, that they 
muſt have been firſt mingled with Blood, this Gentleman concludes, that the 
Air leaves ſome Particles behind it in the Blood ; but we ſhall not here expa- 
tiate upon thoſe things which ſome People hoid uncertain. 


Sect. XV. Convictions from the foregoing Obſervations. 


Now can any Body, that has well weighed and underſtood all theſe 
things, avoid ſeeing that his Precious Lite is in the Hands of another, and 
how greatly we are oblig'd to ſhew our Gratitude for his Goodneſs, in con- 
tauing the ſame : His, I ſay, who preſerves this great Sea of Air, in which 
Men live like Fiſhes, in ſuch a Diſpolition as to make it fit to perform this 
great Office to the whole Race of Mankind, and ſo.many other Creatures, 


in preſerving their Lives and enabling them to breathe? Or, can the ſame 


likewiſe be rectified by any Humane Means, after it is corrupted and be- 


come fatal both to Rich and Poor? Now if all this be perform'd by Chance, 
and without the Providence of a Gracious and Powerful Ruler, how comes 


it to pals, that in ſo many Thouſand Years, among ſuch great Revolutions 
that-it undergoes, 


by Storms, Thunder and Lightning, from ſo many poiſo- 
M nous 
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nous Vapours exhaling from Subterraneous Caverns, and from rotten and pu- 
trified Bodies, none of em all have hitherto been able to deprive it of tha 


Conſtitution by which it preſerves the Lives of all Creatures; ſince if every 
thing be Accidental, and not under the Direction of a wiſe Being, the one 
might as eaſily come to paſs as the other? But of theſe and other Properties 
of the Air, an expreſs mention ſhall be made in its Place. 

In the mean time, let every Body, that has the Knowledge of his Maker 
and Preſerver at Heart, ſeriouſly recollect all that has been ſaid about Reſpi. 
ration, and, in a ſilent Retreat, examine himſelf, whether he can maintain 
with Reaſon, that this Air is not created for this very Purpoſe among others, 
in order to preſerve the Life of every Creature breathing ; ſince this alone, 
and nothing elſe in the World, has the Qualities that are requiſite thereto? 
And let him ſay, if he dares, that all that moſt amazing Structure of the 
Muſcles of the Breaſt is formed by meer Chance only, without any Proſpe 
of that great End of Inſpiring and Expiring of the Air, ſince there is here like- 
wiſe ſuch a great number of Muſcles diſpoſed after ſo wonderful an Order, to 
produce that very Effect only, or hardly any other: Can he imagine, that 
the Lungs were made without Underſtanding, and placed in the Breaſt after 
the Manner we have already ſhewn ? Whereas, if they had been diſpoſed any 
otherwiſe, all the Properties of the Air, all the Diſpoſitions of the hundred 
Muſcles, which now ſerve this Work, would be entirely in vain, and the 
whole Globe of the Earth would be preſently diſpeopled. Can any one fan- 
cy, that ſo many Ribs and Cartilages, of which the Breaſt is compoſed, ſo 
many Muſcles by which it is moved, together with the Midriff and Lungs, 
have met one another in ſuch a little ſpace by meer Chance; and that the Air 
alſo has encompaſſed them all without any Purpoſe ; whereas, if bur one of 
theſe Circumſtances were wanting, the great Buſineſs of Reſpiration, and 
therewith the Lives of all Creatures, would immediately be ended? Can any 
one think, that where ſo many and ſo different Things concur to one End, the 
ſame are not made with this Deſign, that they ſhall be uſeful to each other? 
He would be aſham'd to maintain, that a curious Lock and Key adapted to 
a ſtrong Box, and by which alone it could be open'd, was not made by an 
Ingenious Workman, but by meer Chance, by which only they had met toge- 
ther. Unhappy Men! that can continue in ſuch ſenſeleſs Opinions after ſo 
Jong and daily Contemplations of thoſe Works of the Creation, in which the 


Wiſdom of the Creator is ſo viſibly manifeſted ! 
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CONTEMPLATION VIII 
Of the Structure of the Veins. 


SECTION I. The Tranſition to the Veins. 


H AT has been ſaid, ſeems to be more than ſufficient not only to bring 

a Sceptick into the right Way, but even alſo to convince the moſt ob- 

ſtinate Infidel, that our Bodies muſt have been formed by a Wiſe Creator, and 
that the Origin thereof can be aſcribed to nothing leſs than an Accidental and 
hnorant Cauſe ; yet, if there ſhould ſtill be any Body, who either thro want of 
conſidering what has been already ſaid, finds himſelf unmoved, and conſe- 
quently unconvinced thereby; or, altho* he has underſtood it, yet ſhould 
with-hold his conſent to the Concluſions that flow from thence ; let him go 
but one ſtep farther with us, and ſee whether, without Contradiction of his 


* own Conſcience, he can contemplate the wonderful Structure of the Tubes 
 thro' which the Blood circulates, and which are contriv'd for ſo many Pur- 


poſes ; and then believe, if he can, that He who formed them all, propoſed 
no End to himſelf when he made them, nor knew what He himſelf was, nor 


what He had created. 


SEC r. II. The Courſe of the Arteries. 


Now in order to the compleat Conviction of all ſuch Atheiſts and Septicks, 
they are intreated ſeriouſly to conſider with us, whether it can be imagined, 
that the Veſlel (Tab. II. Fig. 3.) which is called the Aorta, Arteria Magna, or 
Great Artery, has, without an over-ruling Underſtanding or Deſign, acquir'd 
ſach a Form as is ſhewn from Verheyen, in Tab. III. Fig. 4. in the particular 
Situation wherein it appears in Humane Bodies. 

Beſides other Wonders which we don't meddle with here, we know, that 


there is not any one Part of the Body, as yet diſcover'd, in which we find 
that the Blood is not convey'd thither by the Branches of this great Artery, 
either for Nouriſhment or Motion, and likewiſe for the Separation of other 


» Diſpoſition of the Arteries, has been thus contrived by Accidental or 


Humours and farther Uſes. Will any Body therefore believe, that this whole 


I 
rant Cauſes? ad 
Na in order to impart ſome rough Conception or Idea hereof, which 


might otherwiſe appear a little obſcure to thoſe that are unexperienced; let 


us here repreſent to ourſelves the Beginning A O of this Artery, as cut off 


5 tom the Heart at O, and we ſhall ſee two little Arteries a a, called the 


M 2 Coronary 
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Coronary Arteries, coming out of the ſame, and turning towards the Heart, 
the ſame are repreſented a little bigger in Tab. II. Fig. 11. BB, . 
Then if you aſcend as it were ſtreight forwards, you may ſee in Tab. Ill, Þ 
Fig. 4. the Carotides bb, proceeding out of this Veſſel, the Pulſe of which z 
Man may feel with his Finger on each Side of his Wind-pipe ; theſe having, 
as they go on, communicated ſome Branches to the Wind- pipe and Parts ad. 


jacent, do each divide themſelves into two Branches, one of which, ee, goes Bc 
into the Head, to the thick Membrane of the Brain, to the Mucilaginous I 10! 
Glands, to the Eyes, to the inmoſt Parts of the Ear, and to the Subſtance of Þ ca 
the Brain itſelf; and t'other Branch, d d, proceeds to thoſe Parts that com- At 
poſe the outſide of the Head, and is the ſame which is felt in the Temples oi 1 

„1 


the Head. 5 | 
We may obſerve farther, that this great Artery begins to bend itſelf at A, ter 


in order to deſcend on the left Side; that on either Side there appear two 


great Branches, D and L, called the Subclaviæ; which, as at F, are again d. W 
vided into two great Branches, one of which ſeems to terminate at the Elbow, | 5 
in 


and the other, E, carries the Blood to the remaining Part of the Arm, and! 
the whole Hand, quite down to the Fingers: But before this Diviſion at F, Vet 


1 
the Subclavia ſends out ſeveral Branches; ſuch as the Branch downwards 3 cha 
to the Breaſt, and n, whoſe lateral Branches become the ſuperior Intercoſtal; 1 
there go farther upwards the Cervicales cc, otherwiſe called the Vertebrale, . 

an 


whoſe lateral Branches at i i diſcharge their Blood into another common Ve- 
ſel y, which like a Chain runs along the Back-Bone downwards. Finally, 
theſe Vertebrales go to the Brain. To ſay nothing more at preſent of all the 
little Branches, as k, which go to the Mulicles of the Neck, op, to the 
Shoulder Blade within and without, and all thoſe which we may obſerve to 
proceed from the Arteries of the Arm. 

The great Artery turning itſelf now downwards at B and C, produces firlt 
khe Bronchialis bb, which ſeems to feed the Lungs ; this is followed by the ir- 
ferior Intercoſtals cc, which come out here acroſs, and are cut off; and under 
theſe there comes forth ſometimes a Branch to the Midriff d, under which is 
the Cæliac e, which divides itſelf into two Branches, the Right of which goes 
to the Stomach, to the Cawl or Omentum, to the Pancreas, to the firſt Inte- 
ſtine next the Stomach, to the Gall-Bladder, and inveſting Membrane of the 
Liver; and the left, after having communicated ſome little Branches to the 
Stomach, Cawl and Pancreas, terminates chiefly in the Spleen. 

Under this Cæliac, the uppermoſt Meſaraic u, comes out of the Great Ar- 
tery, and runs thro' the Midriff to the thin Inteſtines, in the ſame manner as 


the Artery ꝝ does to the thick ones. | 
s Are thoſe that go to the Kidneys and to the Loins; v are the Spet- 


matic Arteries. 

After all theſe Branches, the whole Great Artery divides itſelf at w into 
two great Branches, called the Rami Niaci, which ſending their Branches to 
the lowermoſt Bowe!s of the Belly, as the Bladder, the Matrix, and other 


Parts of Gen eration, to the Inteſtinum Rectum, Cc. proceed farther on bott 
1 | Sides IR To 


© bringing back the ſame 
and other Parts, thro' the Arteries bb, cc, and as before, Fig. 5. leading it 
to the Heart A, thro' the ſame Vena Cava C. ; 
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Ses town to che Legs, and the extreme Parts of the Toes after the ſame 
manner as the Vena Subclavia at F does to the Arm. | g 


Secr. III. The Courſe of the Veins. 
Now as this great Artery tranſmits its Branches to all the Parts of the: 


Body, can any one imagine, that not one of them, how little ſoever, is to be 
ſound, ro which there is not again a Vein-branch adapted > Which Branch 
catries that Blood back to the Heart, that was brought from thence by the 
= Artery to all the other Parts. | 


Let thoſe who deſire to form any Notion hereof, caſt their Eyes upon 


& (Tab. III. Fig. 5) and obſerve how theſe Veins run along the Body, and af- 


ter-having performed their Office, carry the Blood back to the Heart: So 
that the ſame Blood which in Fg. 4. (to give one or two Inſtances thereof) 
vas brought from the Heart thro the Arteria Subclavia D, to the Extremities 
5 : of the Fingers 7, 8, 9, is again received by ſmall Branches of the Vein A N, 
in Fig. 5. by which it returns thro' QO M G, and is brought thro? a great 
Vellel E, called the Vena Subclavia to the Vena Cava C, and ſo on till it diſc 
charges itſelf again thro* the Orifice A into the Heart. 


Thus we here ſee N Veins, Fig. 5. d d, ee, and the Pertebrales ff. 
lood, which in Fg. 4. was carried into the Head, 


We muſt ſuppoſe after the ſame manner, that the Blood, which was carried 


down thro” the Artery T, (Fig. 4.) and, as in the Arm, driven to the Extre- 
mities of the Toes, is there received firſt of all in the ſmall Veins, in order 
to bring it back; and farther thro* the Vein I G, Eg. 5. along EB, (which 
© is called, Vena Cava Aſcendens, becauſe the Blood paſſes thro' it upwards): 
© diſcharges itſelf in the Heart at A. | 


Sect. IV. Convittions from both the foregoing Sections. 
Now ſuppoſing the ſame Phenomena in all the Veins and Arteries, can 


any one imagine, that this great Artery, and the whole Diſpoſition of the 
© Veins, are made without Knowledge and Underſtanding ; or that each of 
tbem are not thus contriv'd for their particular Purpoſes, of carrying the 


Blood backwards and forwards? He that will venture to maintain this, how 
[can he be convinced? And let him but ask himſelf, if ſeeing the Pipes and 


Aguedułis of a Fountain (in which there is not the thouſandth part of ſo much 


Skill or Art as in the Ducts of the Blood) he will dare to maintain, that he 
really believed that they were all diſpoſed after ſuch a manner, without any 


Wiſdom, or Deſign, or Contrivance of the Maſter; and that if he ſhould ſay” 
Jo, whether he were like to find any Credit with People of good Senſe or 


Reaſon? 


SFC. V. A rough Repreſentation of the Circulation of the Blood. 
To the end, that an unexperienced Perſon may, in ſome meaſure, compre 


mend what has been ſaid above, and have fome Idea of the Circulation of the 


Blood: 
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Blood, let him fancy, that in (Tab. II. Fig. 3.) the Tubes or Veins E ang 


F, are the ſame that are repreſented in Tab. III. Fig. 5. by C and B; fron ; 
which the Blood paſſes upwards and downwards into the Right Ventricle c 
the Heart, and thence thro” the Veſſel G (Tab. II. Fig. 3.) into the Lung 3 
and thence again thro' another Vein , into the Left Ventricle of the Hear. ! 
which two Veſſels H and G, are ſhewn before in Tab. II. Eg. 12. by cx: 
and BE, which encompaſs between them both, one of the Branches of tie? 
Lungs AE: Laſtly, let him ſuppoſe that the Blood is protruded from this ; 


"7 


_—_ 
a 
— 
+ * 
1 


Lett Ventricle, by the Contraction or Stole of the Heart, into the great Ar. Þ* 


tery I (Tab. II. Fig. 3.) which, how it diſtributes itſelf by its Branches, has 
been lately ſhewn in Tab. III. Fg. 4. 


So that by this means the way of the ſo famous Circulation of the Blood 
may appear to any one that conſiders the ſame ; which Blood paſſing from te 


Heart thro the Arteries to all the Parts of the Body, is tranſmitted back by 


the Veins into the ſame ; and then having paſs'd thro' the Lungs, between 
both the Ventricles of the Heart, reſumes the ſame Courſe again thro” the 


Great Artery. 


He that has ever ſeen the Circulation of the Blood in the Tail of an Ee, 


by the help of a Microſcope, will be very well ſatisfied concerning this Moti 


on, without our producing any farther Proofs thereof, tho* they are very nu- 
merous ; and he will be no leſs convinc'd of the great Velocity, or Swiftneſ, * 
of the Blood's Motion, if ever he ſaw it ſpringing out of a cut or wounded Þ 


Artery. 


Sect. VI. How often the Blood Circulates in an Hour. 


Now that we may farther enquire how often the B.ood circulates through: 
out the Body of a Man in the ſpace of one Day, let us agree with the Great 
Harvey in the following Poſitions. | 

1. That the Left Ventricle of the Heart may contain about two Ounces 
of Blood; thoꝰ the accurate Dr. Lower has often found it larger. 

2. That in each Contraction of the Heart, this Cavity is in a manner quite 
empty; and therefore two Ounces of Blood are at each time protruded into 
the Great Artery ; which ſwelling up thereby, cauſes the Pulſe. 

3. If we now ſuppoſe, that each Pulſe is made in a Second of an Hour, or 


in the 6oth part of a Minute, which every one may obſerve in himſelf, and 


is at preſent, for Conveniency ſake, allowed by many; this will produce 3600 
Pulſes every Hour; and conſequently twice as many, that is 7200 Ounce 
will paſs through the Heart in the ſpace of an Hour. 

4. This together will make the quantity of 600 Pounds of Blood (allowing 
with he Phyſicians 12 Qunces to the Pound) that will paſs thro' the Hear 
in an Hour. 


5. Now it is the common Opinion of the Anatomiſts, that a Man has { 


dom more Blood in his Body than 24 ſuch Pounds, or leſs than 15; but up 


poſing here, with Lower, that the ſame amounts to 25 ſuch Pounds, it b 
plain, that the whole Blood paſſes thro* the Heart 24 times in an Hour, tha [4 


Nor 


is to ſay, 576 times in a Day and a Night. 
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Now if we ſhould maintain with Dr. Lifter, p. 47. that there are 75 Pulſes 


0 in a Minute, or 4500 in an Hour; and that the bare Blood only, which cir- 


culate 


le, 8 , 
o more than 7 Pounds, as is pretended by ſome, the ſame will paſs thro' the 


N b Heart at leaſt 80 Times every Hour, if he allows 16 Ounces to the Pound; 
EZ and above 100, it but 12 Ounces; bur let the Difference be. what it will, it 
s certain it goes throꝰ it a great many times. 


5 thro' the Heart, without including other Humours, as the Gall, Spit- 
Se. which are ſeparated from it, and do not circulate with it, conſiſts of 


Sect. VII. Convictions from the foregoing Obſervation. 
Ler now an unhappy Atheiſt fit down by himſelf, and fix his Thoughts 


$ upon the ſurprifing Swiftneſs ot the Blood's Motion : let him conſider, how 


reat the Strength of the Heart and Arteries muſt be, which, during the 


$ whole ſpace of his Life, produce ſuch a ſwift Stream of Blood: let him re- 
= preſent to himſelf the various Poſition of ſuch numberleſs ſmall Branches of 
= Veins and Arteries thro* which it flows; and having reflected upon the 
= Misfortunes that happen to a Man, in caſe this Circulation is ſtopp'd even 


K 


in the very ſmalleſt Branches, and re that all this is brought about 
in his Body, without any Power of his own Will, and even without know- 


ing or being ſenſible of what paſſes : let him ask himſelf, whether he can, 


with a conſenting Conſcience, maintain, that this whole Structure of the 


Heart, Lungs, Veins and Arteries, was not produced by a wiſe Maſter ? 
and whether this Blood can be carried about ſo many thouſand Times, for 
the ſpace of 40, 50, 6o, or more Years, through ſuch narrow Veſlels, and 
never ceaſe moving, unleſs it be by the Direction of a Powerful and Graci- 


tous Ruler, who preſerves and ſupports his Life, without the Aſſiſtance of any 


concurring Creature? 


| 


SEC . VIII. Several Particulars. 1. Orifices of the Lateral Branches. 
Tur we may not be too tedious here, we ſhall paſs by innumetable 


Particulars, which might prove a Powerful, Wiſe, and Gracious God, even 


Non 


to the blindeſt of Men; and only hint at a few, for the further Conviction 
ſof thoſe deplorable Philoſophers. 


Diſſect a Vein or an Artery, length-wiſe, and obſerve how regularly the 


Orifices in both of 'em lye ; thro' which, from the latter, the Blood paſſes 


into the Branches that ſpring out of it, and from the former is received into 
the Vein ont of the Branches thereof. 


Stcr. IX. 


2. The Arteries grow narrower. 


; Can it be imagined, eſpecially, that it comes to paſs by Accident, that 
be Arteries are larger next the Heart, and gradually narrower, and di- 


ided into numercus little Branches, as they go farther from it > The Rea- 


gon of which is, to prevent the Blood, which iſſues with ſo much Violence 
Put of the Heart, from paſſing by the Lateral Branches, and following its way 
Ply in the large Veſlels ; for if that ſhould happen, the Parts which lye on 


be Sides, would not be ſufficiently provided with their Share of the Nou- 
riſning 
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riſhing Blood, and ſo would wither or.periſh : For it only comes to Paſs, by 


this narrowing of the Arterics, that the Blood flowing from the;Heart, puſh 5 


forwards all that it finds in the Artery, to make place for it ſelf; but thy 


not being able to paſs ſo nimbly becauſe of the Straitneſs of the extreme N 


Branches, preſſes every way upon the Sides of the Artery, and expanding 


the ſame {which is the Caule of the Pulſe) ruſhes into the Lateral or Side. 5 
Branches with more force than if the Artery had been every where of equi 


Bignefs, or of greater than it had at its Beginning. 


And muſt not every Body confeſs, that he can, as it were, feel with hi p 
Hands our Great Creator's End and Deſign in theſe Orifices that are ſours 
in the Arteries, and out of which the Side-Branches ſpring, if he has eva 


ſeen the Obſervations of that exact Anatomilt Lower, in Tab. III. Fg, N 
where at o c d, the Great Artery coming out of the Heart at o, and ti: 


Branches ſpringing out thereof, a a a, making the Cervicales and the Artem 
Subclavia, are repreſented. Now it the Blood were protruded from 


through band c, to d, it would paſs by theſe Branches, by reaſon of the wide 
neſs of the Artery, at leaſt, there would be leſs Blood communicated eu 
them than was requiſite ; for which reaſon the Great Creator has placed ſud M& 
Proruberances at c, on the fide of the Orifice, as may in ſome meaſure ſi |M: 


the Paſſage of the Blood in its way from o, thro* c to d, and cauſe it to tun 


its Courſe into theſe Branches. Can any one here likewiſe deny a Defy, | 


and think that all this comes to paſs by Chance! Why then does not the ſam; 
Phenomenon occur in all other Branches, tho* wanted there? 


StcCT. X. 3. The Arteries contraft themſelves. 


Bur altho' the Blood that comes out of the Heart, does acquire a ſufficien 
Swiftneſs by the Contraction thereof, yet there ſeemed to be danger thatth 
Heart expanding it ſelf, in order to receive New Blood, two pernicious 
things might happen, viz. Firſt, That the Blood might by its Weight fil 
back into the Heart; and, Secondly, that the Contractive Faculty of the Hear 
ceaſing, the Circulation of the Blood might likewiſe be ſtopped. 

How the former is prevented by Valves, has been already ſhewn, whe 
we treated of that Matter; and as to the latter, can any one imagine thi 
it happens by Chance and without Deſign, that in the Arteries themlelve; 
where they have any Largeneſs, the Membranes of which they are mac 
up (much like what has been ſaid about the Throat) have, beſides the Te 
nic A, (Tab. III. Fig. 7.) thro' which the Blood- Veſſels for the Noutib 
ment of the Artery, and the Nerves particularly run, and B, where thi! 
are many little Glands, ſtill another Tunic C, which conſiſts of ſeveral Ann 
lar Fibres lying upon one another; and under theſe the Fourth, D, whid 
is Membranous, and provided with long Fibres running ſtreight for wal 
which are thicker, and more fleſhy near the Heart. 

Now when the Artery is filled by the Blood that comes out of the Heat 
to the end, that the Circulation ſhould not be obſtructed, theſe Anni 


Fleſhly Fibres contract themſelves, and ſo make the Artery narrower o 
1 


ſides; by which means the Blood being prevented from going back - : 
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WE Heart, is forced to proceed forwards and fide-ways, and thus the Circula- 
tion of the Blood is inceſſantly continued, even while the Heart is open, and 
Cannot protrude it. 


Does not all this Apparatus of Inſtruments, which compoſe the Arteries, 


© diſcover that they mult have been formed by an underſtanding Artificer, who 


has adapted them all to wiſe Ends and Purpoſes ? 


SecrT. XI. 4. The Pulſe is not felt. 
BeS1DES all this, foraſmuch as theſe Arteries ſpread themſelves thro? 


our whole Body, and at every time upon each Contraction of the Heart 
tte expanded with ſo great a Force, and do Day and Night occaſion ſo 


lirong a Beating as we find by the Pulſes, who can conceive the Reaſon why 
we are not ſenſible of it as long as we are in Health, notwithſtanding that 


© we may find them beat ſo ſtrongly in many Places, if we do but lay our Fin- 
ted to ger upon them ? 


_ Auma; that is, Our Mind does not judge of that which we are uſed to do. But 


'Tis true, that ſome lay it down for a Maxim, De Conſuetis non judicat 


if this were true, we ſhould judge as little of our Reſpiration as of our Pulſe, 
being accuſtomed as much to the one as tothe other ; and yet we find tho? 
ve often breath without thinking of it, that with never ſo little Attention 
ve can perceive the Motion of the Air in our Mouth, Noſtrils, Wind-pipe 
and Lungs, and diſcover from the Action it ſelf, that we breath; whereas. 
on the contrary, let a Man that is in good Health attend with as much Care 
as he can to the beating of his Heart and Pulſes of his Arteries, he ſhall not 
perceive them in the leaſt, | 


Does there not then appear, in a very particular manner, the Wiſdom and 


WGoodneſs of our Great Creator in this matter likewiſe, who, that the At- 


ention which we ought to give to other things, might not i 
4 his continual Pulſation, 1 = pleaſed to — — . — 3 ys 
Who an Atheiſt cannot, or will not, ſee this, yet whoever acknowledges a 
Pon, may learn from thence, that it is his Duty to fix his Thoughts upon 
5 er = _ Week, who 2 5 graciouſly wrought this Wonder in him, 
Jo the end that his Attention ſhould no l [ 
| in 7 t be drawn away by this continual 
Nor can any aſcribe this to any material Property of the Arteri - 
res focaſmuch as every Body is but too 1 his own — 
W theſe Beatings, when in a Fever, or other Diſtempers, the Fibres are ex-. 
Eided by the Blood more ſtrongly than uſual. The ſame may be obſerved 
ticularly, when in great Diſorders and Frights the Annular Fibres are con- 
Wacted more narrowly, and after a cramping manner, than they ought to be 
0 the irregular Motions of the Humours of the Nerves which move the 
elles; ſo that theſe Veſſels being become ſtreighter, the Violence which 
2 ſuffer from the Blood iſſuing out of the Heart, is more ſenſible than 
al. This is known to them that have heard the Complaints of ſome Wo- 
„ who (as it is ſaid) being ſubje& to ſudden Diſorders upon the leaſt 
N 


Acci- 
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Accident, do many times feel their Arteries beat throughout their whole 
Body. * 

I don't know whether it may be uſeful to add here, that the Contragi. x 
on of the Arteries, and other Parts of our Body, upon the account of Frights, 
ſeems in ſome meaſure to be confirmed, becauſe in ſuch great and Heart-af- 
fecting Motions, the whole Body is often put into a cold Sweat, which is 
known. to proceed from the Contraction of the Glands in the Skin, that 
are thereby forced to protrude their Moiſture ; and if there be any ſmall 
Hairs planted in theſe little Glands, they will riſe up on end by the Con- 
traction of the ſame; which Phœnomenon People may have often obſerved 
upon a Fright, not only in themſelves, but in Beaſts too. 


Stcr. XII. 5. The Concurrence or Conjunction of the Veins. 


Iz it be not owing to the Wiſdom of the Creator, that there is no Part 
in the whole Body to which the Blood does not extend it ſelf, and from 
whence it likewiſe returns; how comes it to paſs, that Arteries meet At- 
teries, and Veins meet Veins ſo frequently, and diſcharge their Blood into 
each other, to the end, that in caſe any of 'em all ſhould be diſabled by Am- 
putation, Obſtructions, or otherwiſe, the Blood might paſs another Way to 
or from the ſame Place ? 


Szcr. XIII. 6. The Diviſion of the Arteries into Capillary Tubes. 


Two Things more may be obſerved, touching the Circulation of the 
Blood thro” its Veſſels; in which, no leſs than in the foregoing, the Wiſdom 
of our Adoreable Creator ſhines out as clear as the Sun at Noon-Day. 

The firſt is, that from the ſtrong and ſwift Motion of the Blood in ſuch Ar- 
teries as are large, there ſeems to be a Danger, that by reaſon thereof the 
Blood cannot contribute any thing towards the Nouriſhment of the Veſlels 
themſelves thro” which it runs ſo faſt. Can one conſider then without A- 
mazement, that, to obviate this Inconvenience, the Arteries are divided in 
thoſe Places where this Function is required, into an unſpeakable Number of 
fine and narrow Tubes, which the Anatomiſts, by reaſon of their Smallneſs, 
are wont to call Vaſa Capillaria, or Vaſa Minima; that is to ſay, Veſſels that 
are as ſmalkas a Hair, and ſo little, that they cannot therefore be deſcribed 
among the Arteries in Tab. III. Fig. 4. and all this to the end, that by paſſing 
thro' theſe Defiles or By-ways, and ſticking to the Sides of ſuch narrow Veſlels, 
the Blood might proceed more ſlowly where it is neceſſary that it ſhould do 
ſo, whilſt that which paſſes thro' Veſſels ſomething wider, may purſue its 
Courſe to the Veins with greater Swiftneſs. 


Sect. XIV. 6. The. Narrowneſs of the Tubes leſſens the Suiſtneſi of the Blood 


Now that a; fluid Body protruded with the ſame. Strength, runs more 
Jowly through narrow than wide Pipes, for the above-mention'd Reaſons, is 
well known to all Fountain-Makers, who can make the Pipes, through which. 
the Water is to paſs, ſo narrow, that by the ſticking of the Parts of the Wa- 


ter to the Sides thereof, the Stream ſhall not riſe near ſo high as it muy do 
to 


Part 


into 


y to 


the 
dom 


Ar- 
f the 
eſſels 
t A- 
ed in 
er ol 
nels, 
that 
ibed 
iſſing 
ſſels, 
d do 
ie its 


Blood, 


more 
ns, is 
rhich, 
Wa- 
d do 
thro. 


© they may by reaſon of their Numbers, have more Wideneſs than the 
EZ Artery alone) do contribute any thing towards the (lower Motion of the 
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thro' larger Pipes: And if any Body doubts this, he may have an ocular De- 
monſtration of it, by the following very eaſie Experiment. 

Let him take the Glaſs Tubes EF G, of different Bores (Tab. IV. Eg. 1.) 
of thoſe we made Uſe of (as I find it upon my Notes;) one of em E, was a 
narrow Neck of a broken Thermometer ; the Second F, was ſomething larger, 


and about the ſize of the Tube of a Barometer, or the Quill of a Pen; the 


Third G, was ſo large that one might thruſt ones Finger into it. Then let 


him tye a little Thread about each of 'em at H, K, M, ſo that their Parts 
HI, KL, MN, may as near as poſſible be of equal length; and puttin 
them into a long Glaſs, AB CD, which is filled with Water up to AE 
let their lower Ends, IL N, reach almoſt, but not quite to the Bottom D C, 
in ſuch manner, that the Threads H K Mi, may be even with the upper Sur- 
ice of the Water: Then if he ſtops theſe Tubes with his Finger, at E, F, G, 
and thruſt them (being empty, or rather full of Air) one by one, perpendi- 
14 cularly down into the Water, and ſuddenly remove his Finger from the Ori- 
7 fice, he will ſee the Water in the narroweſt Tube E, riſe up even with, yea, 
® viſibly above, the Su 
P, the Water will riſe up as high as O, and in the Tube G, yet higher to P. 
Now thoſe that are skilled in Hydroftaticks know, that equal Parts of Water 
© lying in the Horizontal Superficies QR, which paſſes under the Orifices of 


fices of the External Water H: Whereas in the Tube 


the three Tubes I, L, N, are preſſed upwards with equal Force; and therefore, 


© that the leſſer Force, which appears in the aſcent of the Water in the narrow- 


eſt Tubes, muſt only be aſcrib'd to the greater Narrowneſs thereof. 

| Now whether the Curvity of Angles, made by theſe little Branches of the 
| Arteries; as alſo, whether their Multiplicity (fo that being taken together, 
eat 


| Blood, we ſhall not enquire farther here. 
Sect. XV. 7. The Veins grow wider. 


Tur Second thing is, That in caſe the Blood, which thro? larger Veſſels 
runs ſwiftly along the Arteries, ſhould retain the ſame ſwiftneſs in the Veins, 


by which it is carried back again into the Heart, there would be danger, 
that the Heart ſhould be overflowed with too much Blood, and the Right 


Ventricle of it filled ſo full, that it could not be able ſufficiently to exert its 


contractive Faculty. 
Nou to prevent ſuch pernicious Swiftneſs, could any Body have thought 


fa wiſer Expedient, than to have made theſe Veins larger and larger, as 


dhe Blood came nearer from the Extreme Parts to the Heart, as may be ſeen 
In Tab, III. Fig. 5. quite contrary to the Arteries, which in Tab. III. Pig. 4. 
grow continually ſmaller from the Heart to the extreme Parts. 

Now that a Liquor paſſing thro* a narrow Veſſel into a wider, runs ſlow- 
in the ſame ſpace of Time, is obvious enough to every one, without pro- 
Tas t experimentally ; but if he has a mind to ſee it that way likewiſe, let 
Wim fill a Pipe with Water, and thruſt it with its Orifice downwards, into 
bucket, which has likewiſe Water in - to a certain Heighth, and forcing 

2 the 
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the Water as faſt as he can out of the ſaid Pipe, he will find, that the Water 


in the Bucket will aſcend but to a very ſmall Heighth, tho? all that was n 


the Pipe came out of its full Length at the fame time; from whence it a 
pears, that the Water in the narrow Pipe moved more ſwiftly than that which 
was in the wider Veſſel: But this is ſo plain, that we need ſay no mor 
of it. | 


Scr. XVI. 8. The litle Valves in the Veins. 


Bur ſince the Blood moving more (lowly in theſe Veins (Tab. III. Eg. 5 
might, by reaſon of its Weight, (eſpecially in thoſe that carry it dire 
upwards) endeavours to {ink down or go back, and ſo in long Tubes forci- 
bly reſiſt this lower Motion; may we not again diſcover here the Proyi- 
dence of the Creator, exerting it ſelf in ſo peculiar a manner, who has 
thought fit to place little Valves in theſe Veins ; ſometimes but one, as in 
Tab. IV. Fig. 2. at A; ſometimes two together, as at B B, whole Buſinels 
is to ſtop the Biood when it attempts to go back, and that in may not, by 
its Weight, preſs too much upon that which follows, and thereby retard its 
Motion ? 

Now is all this done by Chance, and without Deſign > Why then are 
theſe Valves fixed in the Veins, where they are ſo ſerviceable, and not in 
the Arteries, where they are ſo far from being neceſſary, that they would be 
prejudicial? 


Sect. XVII. 9. Of the Fibres in the Veins and Arteries. 


Wr muſt add one thing more, and ſo conclude theſe Remarks, which 
would otherwiſe, as is well known to thoſe that underſtand it, ſwell to a 
much greater Bulk: Can any rational Man then perſwade himſelf, that the 
Great Creator had no Endat all, or that it came to paſs merely by Chance, 
that in the Arteries, where the Blood ſtood in need of more ſtrength, in or- 
der to inſinuate itſelf into the narrow Paſſages of their extreme Branches, 
the Muſcular Fibres, by which they are contracted, are very ſtrong in thoſe 
Parts; and on the contrary, in the Veins, which continually grow larger, 
and in which too great a Swiftneſs and Contraction would be hurtful, the 
Fibres are far from being ſo ſtrong or ſo numerous ? But that which the 
Wiſe Creator cauſes us to feel as it were with the Hand, is that in the 
Vena Portæ, the like Fibres are again ſtronger than in other Veins, tho' fewet 
than in the Arteries; thoſe being the only Veins of all thoſe of the Body, 
whole Branches, entring into the Liver, grow narrower and narrower ; fot 
which reaſon they require more Strength than other Veins, to the end, that 
like the Arteries, they may oblige the Blood to paſs on to the narrow Ram 
fications, and to the Glands of the Liver. 


Sect. XVIII. The Uſes of the Blood in General. 


Now to paſs by other Particulars concerning the Blood and Veins, of 
which we have already treated very fully, the Thread of our Diſcourſe ſeems 
to lead us to the Ules and Motions of this Blood. 
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There are Three particularly, that, among others, are known to depend 
either wholly, or in part, upon the Blood: The Firſt is the Separation of 
ſo many different Humours, which are either neceſſary to the Body, or mult 
otherwiſe be diſcharged. Secondly, The Nouriſhment of the Body. Thirdh, 
The Motion of the Muſcles. FH 

Now whilſt we are going to treat of the firſt of theſe in its order, let no 


1 Body think that we deſign to enumerate the various Opinions of many learn- 


ed Men thereupon; being contented to ſhew the External Diſpoſition of ſome; 


do far as it is known; ſince Men have not yet been able to penetrate all that 


belongs to it; beſides, it was both out of our Power and Deſign too, to han- 


die this Matter alone in this Place. A rough and general Account of the Uſes 

© of theſe ſeparated Humours will be more than ſufficient for our Purpoſe, which 
vas to convince à Sceptical Mind, that we are formed by a Gop abounding 
= with Wiſdom and Goodneſs. 


Ster. XIX. The Enumeration of ſeveral Humours. 


Now to paſs over the Izmph, which is ſeparated in ſo many Places, the 
Gall in the Liver, the Juices in the Pancreas, and in numberleſs other Glands, 


the Humours in the Stomach and Inteſtines, in the Eyes, Noſe, Ears, Mouth; 
and other Parts; foraſmuch as there are ſtill different Opinions about them and 


their chiefeſt Uſes: Can one ſee that there is diſcharged from the Brain ſo 
Powerful and Spirituous a Humour, which is derived by the Nerves to all 
the Parts of the Body, rendering ſo many and ſuch important Services, and 
being particularly the chiefeſt Cauſe of all our Motions; that there exhales 
© from the Pores of the Skin, and by Reſpiration, an inviſible and continual 
# Vapour (ſuppoſing a Man to be in good Health) in ſo vaſt a Quantity, that 
the accurate Sanforius has diſcovered, that this alone does exceed every day 
all the other groſſer and viſible Evacuations? 

Can any Body believe, that it happens without a fix'd Purpoſe of our Great 
Preſerver, in order to continue upon the Earth the Race of Mankind in their 
Children, that the Materia Seminalis, for the Procreation of them, is ſeparated 
ſtom the Blood ; and that the Milk flows from the Breaſts of the Females for 

the Nouriſhment of their tender Sucklings? Can any Body contemplate the 
Diſpoſitions of the Water-Courſes, when the Blood is ſeparated from its Salts 


Wn the Kidneys, without diſcovering the Finger of his adoreable Creator in 
all theſe Things? 


Secr. XX. De Paſſage of the Urine, 


Axp to the end that all that has been here ſaid may not paſs for Decla- 
nation, or Rhetorical Figures, let us examine a little more cloſely the Diſpo- 
tions that are made in the ſolid Parts of the Body, for theſe three laſt men- 
Bond Humours ; without enquiring into that great and wonderful Myſtery, 
Pow each of them has acquired its peculiar Faculty or Property, which hither- 
Jo remains among the Secrets of the Great Creator. 
Nou to give ſome Notion thereof to an unexperienced Perſon, let him ſup- 
Wole, in Tab. IV. Fig. 3. that the Blood deſcends from D to , this 
| react 
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Great Artery D u, of the Heart; and becauſe the ſaid Artery at u, and i 
the farther proceeding Branches, grows continually narrower, that the (aig 
Blood is forced to paſs into the Side Branches; by which means it takes iu 
Courſe thro' one of them, called the Emulgent Artery F, to the Kidney R, 
where having diſcharged its Salts, it returns by the Emulgent Vein W, and 
ſo proceeds by C, along the Vena Cava upwards, again to the Heart. 

In this Kidney (the internal Structure of which is repreſented Tab IV. 
Fig. 4.) the Humour of which the Urine is compoſed, ſeems to be ſeparated 
in the outmoſt Glandulous Subſtance, A A: Do we not here, without going 
any farther, perceive the wonderful Operation of the Deſigns of the adores- 
ble Creator, who makes this Humour deſcend thro* ſuch narrow Veſlels BB, 
which being collected into a kind of little Nipples, called by the Anatomiſts 
Carunculæ Papillares, do filtrate this watry Matter with its Salts into larger 
Membranous Veſſels, c c c ; which do again diſcharge what they had received, 
for the moſt part, into two great Spaces, out of which there is made one 
great one, C, called the Pelvis; thro' the Orifice thereof this Liquor deſcends 
farther into the Tube D, or the Ureter, which being joined to the Pelvis, do 
repreſent a compleat Funnel with its Pipe, which being inſerted at YT, 
(Tab. IV. Fig. 3.) in the Bladder H, makes on each ſide a Veſſel G I, in 
order to diſcharge that which is brought into it? 

Two things 3 to be requiſite here; firſt, that the Urine coming into 
the Bladder, may be driven our of it again; and, ſecondly, that in order to 
prevent Inconveniencies, it ſhould not happen continually, nor without our 
Will. Nor can it be imagined, that it is without Knowledge and Deſign, 
that there ſhould be Muſcles likewiſe placed in the Bladder, in order to con- 
tract it, and force out the Water, beſides the Muſcles of the Belly which 
could have preſſed it; and particularly, that tho* the Bladder were contra- 
cted and drawn together, that which is contained might have burſt our at e- 
very Orifice, if it had not been ſo contrived that that Humour ſhould not be 
able to return thro? the Orifice Y I, by which it deſcended from the Ureter; 
G, but only thro? that Paſſage which Nature has preſcribed it? 0 

Thus we ſee that it is eaſie to blow up the Bladder H, by one of its Ve- 
ters GY, but if it ſhould be blown by that Tube, thro* which the Urine: 
comes out, the very Children know, that the Wind cannot paſs that way thro 
the Orifices of the Ureters. 

And as for what relates to the ſecond thing, we may obſerve, that the 
Bladder is fortified with a ſtrong Muſcular Valve at the lower end of it, to 
prevent the Leaking of its Humour, and is ſhut up by the ſame till a greater 
Force obliges it to give way, and ſuffer the Water to paſs thro' it. | 

Add thereto, that becauſe this Humour is almoſt always Salt, and often 
ſharp, the moſt gracious Care of our Creator (to the end, that it ſhould not 
corrode the innermoſt Membrane of the Bladder, which is exceeding ſenſible, 
and ſo occaſion Pain) has fortified the ſame with a kind of a tough and ſlimy 
Moiſture againſt it in the inſide. 


SECT 
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Secr. XXI. The Breaſts of Women. 


us ſame Wiſdom appears in the adapting other things to their Ends, 
auch as the Tubes of the Ductus Salivales, and eſpecially in the Structure of 
E choſe Ducts, by which the Gall paſſes from its Bladder, and from the Liver 
co the Inteſtines; and the Veſſels of other Parts, where the Humours are ſe- 
parated from the Blood. 

But can he, who ſees no more than the little Glands A A, in the Breaſt of 
z Woman (Tab. IV. Fg. 5.) (the external Tegument being taken off) in which 
© the Milk is ſeparated from the Blood; and the little Tubes b b, into which 
it lows, and where it is preſerved, to the end, that it may in proper time be 
© (ack'd out thro* the Nipple C, where they are open, and in which they ter- 
minate: I ſay, can he that ſees theſe things imagine, that this only part, to 
© deduce no Arguments from all the reſt, had not a Maker, who deſtined it to 
perform a Service ſo very important to all Creatures in their moſt tender 
Age? 


2 


Sect. XXII. The Strufture of the Seminal Veſſels. 


| Now that every one may be yet farther convinced, that all the Parts of 
© of our Body are with great Wiſdom adapted to particular and certain Uſes ; 

let us go on, and confider the other Parts repreſented in Tab. IV. Fig. 3. 

| 1. How the Spermatic Arteries PP, coming on each fide out ot the Great 


Artery Du, do deſcend to the Teſticles, therein to diſcharge the Seminal | 


Matter which they bring thither with the Blood, the Remainder of which is 
carried back again from the Teſticles to the Heart by two Veins O and , 
and with how many Windings and Turnings the ſame aſcend, may be ſeen on 
the left Side o o, where they are repreſented as ſtretcht out; whilſt the Arte- 
y P, deſcends ſtreight forwards in a Man, as Perbeyen has obſerv'd. 

And, that we may all ſee that the Wiſdom of our Creator extends itſelf 
to the meaneſt Things, it need only be remark'd, that the Arteries P P, do, 
(for the moſt part, proceed immediately from the Great Artery D a; but that 
the Veins O and x, thereto belonging, do not both, but only one of *m,viz. 
O, and on the Right, diſcharge itſelf into the Vena Cava Cu, whilſt the 

Left u, is inſerted into the Emulgent Vein W, becauſe it was to be feared, 


de obſtructed at every ſwelling of the Artery, by reaſon of the continual 
Pulſe of- the Great Artery, over which this Vein muſt have neceſſarily paſs'd, 


ſhorter) this Inconvenience is prevented by a careful Providence, and it is 
bly prov'd, that it intervenes in ſo ſmall a Matter as the Courſe of this 
: eln, 

2. That in order to bring the Seminal Matter, ſeparated from the Blood 
* the Teſticles, to its deſtin'd Place, two Tubes, R R, or Vaſa Deferentia, 
Neend from the ſaid Teſticles, and carry the Seed into the Veſiculæ Seminales, 
| | Whicle 


that a its way into the Vena Cava Cu, the Courſe of its Blood might | 


as appears by the Figure; ſo that by this Conveyance of the Blood from u . 
mo W, and from W to C, (which otherwiſe, if it ran as at O would be 
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which appear on one Side behind the Bladder X X, and there it is preſery'; 
till the time of its Uſe. 

3. That the End ot theſe Seed-Veſlcls is ſtop'd by little Glands, which 
prevent the Matter from diſtilling out of its own accord, and yet do not ob. 
ſtruct the ſame when Ejection is neceſſary. 

4. That in each of the Groins there is a peculiar Tube made for that 

urpoſe, of the Membrane that lines the Belly, call'd the Peritonæum, thro 
which the Seminal Veſſels, or Vaſa Praparantia, OP deſcend, and the Se- 
minal Ducts, or Vaſa deſerentia, R R, aſcend; as may be ſeea Tab. II 
Fig. 1. W W. ; ; 

And particularly, to prevent the Inteſtines from preſſing into tlie Scretum 
or Cod, and cauſing what we commonly call a Burſten or Broken Belly, theſe 
Tubes are cover'd with a Membrane in Men; but in Dogs, and other Crea- 
tures, whoſe Poſture is not ere&, and conſequently which are in no danger 
of ſuch Accidents, the ſame Tubes have no Covering, but are quite Open. 


Sect. XXIII. Convictions from the foregoing Obſervations. 


THrtrxrs are whole Volumes written to ſhew all the Particulars of theſe 
Parts only; we ſhall therefore go no further, but leave it to every one that 
Reads and Underſtands what has been already ſaid, to examine himſelf, whe- 
ther he can believe, that in all theſe Matters about the Seed, Bladder, Breaſts, 
Cc. the Wiſdom of a Creator has had no Room; and whether he can admit, 
that among thouſands of Differences, any one of which, in caſe all things had 
been produced by Chance, and without Underſtanding, might have here equal- 
ly come to paſs, theſe only ſhould have taken effect; all of which are ſo well 
adapted to ſuch Great and Neceſſary Purpoſes? I can't forbear ſaying one 
word here likewiſe to ſome other Philoſophers, and obſerve, that ſince, as 
we have juſt now ſhewn in Tab. IV. Fig. 3. the Spermatic Vein u, on the Left 
Side, does not take the ſhorteſt and moſt ſimple way to the Vena Cava C1, 
as that on the Right Side does in O; but making a Tour, does firſt inſert 
and diſcharge itſelf in the Emulgent Vein W ; that it is in vain to affirm, 
that thoſe Hypotheſes carry the greateſt Truth with them, which appear to 
us to be the moſt ſimple, and to produce every thing after the ſhorteſt Man- 
ner; foraſmuch, as there may be unknown Reaſons, as here in the Caſe of 
the Great Artery Du, why the Supreme Architect, in order to bring about 
his other Purpoſes, may think fit to depart from that Method, which 
would otherwiſe be more ſhort and ſimple in the Production of that End 


only. 


Secr. XXIV. The Nouriſboment and Motion of the Blood, not yet fully known. 


Now it would be time to paſs on to the other Uſes of the Blood, name- 
ly, the Nouriſhment and Motion: But foraſmuch as the Ways of the Great 
Creator are in theſe Matters, even to this time, inſcrutable to us, and that 
the Structure itſelf of the ſolid Parts are not yet fully known, but do abound 
with Diſputes ; we judge it more ſafe to be ſilent therein, than purpoſely to 
cfter only Gueſſes and Uncertainties, or Poſitions, which are not yet ſuffici- 

ently 
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'; eceived by Learned Men, how probable ſoerer they may ſeem; the 
9 x — hve Go — has not however lett himſelf without a W itaeſs, to every one 
ich that ſecks him, in numberlefs other Marters, the Certainty of which, can by 
ob- do means be called in Queſtion. 


PAC An) CINNROCETROLID 


iſ CONTEMPLATION IX. 
Tl H the Nerves, and briefly of the Lymphatick, Veſſels, Glands, and 


rea, Membranes. 
nger : 1 _ 
en. * 

Ssction I. The Tranſition to the Nerves. 
heſe i HEN we were treating about the aforeſaid Separation of the Hu- 
that mours of the Blood, it would have been proper enough to have men- 
che- tion'd thoſe of the Brain and Nerves, as a kind of Humours; but with wy 
aſts, to our Deſign, the ſo important Uſe thereof, the ſo wonderful Texture of the 
mit, whole Series of the Nerves, which, like the Arteries for the Blood, ſerve for 
had Veſſels ro convey theſe Humours; they are by much too conſiderable to be 
ual- {W handled curſorily, without ſaying ſomerhing particular of them roo. 
well © Now then, in order to convince an unhappy Philoſopher, of the Perfe&i- 
one ons and wiſe Deſigns of his Maker, nothing more ſeems to be required, than 
„ 28 to move him to look into the Enquiries and Obſervarions of the Anatomiſts, 
Leſt ad eſpecially of Willis and VJieuſſens, and endeavour to acquire a juſt Idea of 
C u, the Concatenatiou of this wonderful Structure, of the innumerable Mulritude 
\ſert ol the little Branches of the Nerves, of which there is not one that is made, 
irm, dut what is of great and peculiar Service to the Body. | 
r to Io repreſent ſomerhing of this Matter here, let him caſt his Eyes upon 
lan- Tab. IV. Fig. 6. and conſider, if each of theſe fine Branches performs its Fun- 
e of fon, (and ſome of em are ſo very neceſſary, that if they ceaſe, they put an 
bout end to our Lives;) whether theſe Nerves that appear to the Eye of an unex- 
hich WE perienc'd Perſon, ſo irregular and confuſed, and yet in themſelves are ſo well 
End WF diſpoſed, that there is not one of em, yea, not the ſmalleſt Branch or Sprig 


of 'em but has its Uſe; let him conſider, I ſay, whether all this can be per- 
| formed by Chance? He that deſires to be more fully convinced hereof, let 
un. bim conſult the large Figures of Mr. Viewſens. 


Sect. II. Different Opinions about the Matter that paſſes thro the Neyver. 


Treat F 

that WW Ix was well enough known to the Ancients, that all the Nerves are a kind 

* oſ Veſſels, thro* which a certain Matter, that deſcended from the Brain into 

y to de Muſcles. was either an entire, or at leaſt a concurrent Cauſe, of their Mo- 

fici- on: Becauſe, if a: Nerve was cut off, obſtructed, or otherwiſe diſabled, the 
O Muſcle 
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Muſcle to which it belonged, notwithſtanding all Endeavours to the contrar; 
would remain without Motion. 5 

This Matter is conceived by all to be indeed ſiuid; but by ſome 'tis ſuppo- 
ſed to be a Wind or Spirit, aud is therefore called the Auimal Spirits, and is 
believ'd to paſs thro' the Nerves with a Swiftneſs like that of Ligluning; ir 
being otherwiſe impoſſible to reconcile the unconceivable Quickneſs of the 


Motion, which we ſce performed by Creatures in fo ſhort a ſpace of Time, 


with the ſlow Courſe of a Liquor: Upon this Foundation, there are ſuppoſed 


20 he Valves, and many other things in the Muſcles, in which Suppoſitions 


there is Ingenuity enough, if there were but enough of Truth too. 
But theſe Opinions are called in Queltion ; Pirf?, becauſe it has been ſuffi 


ciently proved by Chymical Experiments, that ſo very volatile a Matter is 


not always required towards the producing a ſwift and violent Motion; ac- 
cordingly, it has been ſeen, that by the Mixture of Oyl of Vitriol, and Silt 
of Tartar, the firſt of which has little, and the other hardly any Volatility in 
it, a ſtrong and ſudden Fermentation has been produced. We are taught by 
a like Experience too, that Salt-petre, Brimſtone, and Charcoal, which are 
not counted among volatile things, being mingled together into Gun-Powder, 
have occaſion'd ſuch Motions, as for Swiftneſs and Force, have not yet been 
equal'd. The ſame appears from the Glaſs of Antimony, which being a fixed 
Body, (or at leaſt ſo little volatile, that it is able to reſiſt a very ſtrong Firc 
for a long time, as is well known to the Chymiſts) has yet the Faculty of pro. 


_ ducing ſuch great Commotions and Contractions in Humane Bodies, even ſo 


{mall a quantity of it, that thoſe who have tried, it own it to be wonderful: 
Others deduce the Motions of the Muſcles from Hydroſtatical Laws, which 
therefore need not ſuppoſe ſo great a Swiftneſs of the Nervous Juices. 

Secondly, the Courſe of the Nerves being now better known to the Anato- 
miſts, it has been diſcover'd by the Complaints of their Patients, that it was 
probable, that a ſlowly moving, Matter paſſed thro' the ſame ; which ſeemed 
to be in ſome manner more credible when it was conſider'd how improper 
the moiſt Subſtance of which the Brain and Nerves are compoſed, appear to 
be for affording a free Paſſage to any thing that was to move thro' them with 
ſo unconceivable a Swiftneſs as the matter of Wind and Spirits. 


Scr. III. An Experiment to prove a Nervous Juice. 


Bur particularly the Experiments taken afterwards by Meſſieurs Belin 
and Malphighi, ſeem to have put the Matter beyond Conjecture, and to prove, 
that there is a tough Humour (which they called Succus Nervoſus, or the Nei- 
vous Juice, in oppolition to the Animal Spirits) which run thro' the Nerves. 

For if you diſſect the Breaſt of a Creature, in which there is ſtill a little 
Life, or that is bat juſt Dead, and with the Fingers of one Hand, preſs the 
Nerve of the Midriff in ſuch a manner, that nothing can deſcend from the 
Brain into it by this Veſlel; and after that go on to preſs with the other 
Hand that Part of the ſaid Nerve, whicli is between the firſt Preſſure and the 
Midriff, fo as to drive whatever it contains forward into the Midriff; it wil 


be found, that the Midciff will reſume the Motion which it had loſt, and con- 
tinue 


and { 
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tiaue it till the Humour that was in the Nerve be quite protruded: But if 
you looſen the Fingers of the Firſt Hand, and admit a New Paſſage to that 
which comes from the Brain, you will ſee, after ſome time, that, as 
ſoon as this New Humour reaches the Midriff, the Motion of it will be re- 
'ewed. Conſult Bergerus upon the ſame, Page 260. And, that one may have 


: ome ſolid Foundation that the Matter of the Nerves is of the Nature of 2 
© Liquor, and not of a Spirit or Wind, the great Enquirer, Malphighi, has ſhewn, 


that by preſſing the End of the Great Nerve in the Tail of an Ox, the ſame 


will (weil before your Finger; and if you make an Inciſion in it, there will 


come out a viſcous Liquor like Turpentine. Which Experiment having been 
ſeveral times proſecuted by Bergerus, and always appearing in the ſame man- 


ner, it puts the ſaid Hypotheſis out of all Doubr. 


ser. IV. Convictions from the foregoing Obſervations ; and an Experiment 


about Motion, 
I WouLp ask any Body now, that underſtands this, whether it can ſeem 


© credible to him, that it is brought about by Chance only, and not for any 


Wiſe Purpoſe, that a Humour, which is ſeparated from the Blood in the Brain, 
is derived into every Part of the Body, by ſuch an innumerable multitude of 


Tubes and Channels, in order to produce Motion wherever it is requiſite ? 


To ſay nothing here of the Fermentation of the Food, of Nouriſhment, and 
ſo many other Uſes, which render the Courſe of this Nervous Juice entirely 
neceflary : And can it be without an End, that this Humour has one wonder- 
ful Property, (more we cannot reckon here with any Certainty) that it is fit- 
ted, together with the Blood of the Arteries, to produce theſe Motions in the 


| Muſcles? | 


For that the Arterial Blood does likewiſe very much contribute to Motion, 


may appear from the Experiments of Bartholinus; by which we ſee, that a 
Limb or Joynt is render'd lame and void of Motion, as well when, by Bind- 
ing the Artery, the Blood is hinder'd from coming into the Muſcles, as when 
the (ame is done to a Nerve. And can any one obſerve this come to paſs, 
| afrer ſuch an amazing manner, not only in one, but in all Men and Beaſts too, 
and ſo many Wonders produced thereby; ſuch as the external Motions of 
Walking, Swimming, Flying; and the internal, of the Heart, Arteries, Sto- 
mach, Bowels, and ſo many other Parts, ſerving both for the Support and 
| Procreation of Animals; and can he then aſcribe all this to meer Chance and 
ignorant Cauſes, without thinking that he will be taken by all wiſe Men for 
* 2 blind or obſtinate Fool? 


Stcr, V. The Nerves of Hearing are extended likewiſe to the Tongue. 
Now let a Man conſider farther with himſelf, whether the Great End of 


| Our Creator, to furniſh us compleatly with every thing that is neceſſary for us, 
does not plainly appear in the following Caſes: Firſt, That the Nerves of 
Hearing do diſtribute their Branches to the Muſcles that move the Ear, to the 
end, that as ſoon as we are warned by the Noiſe which affe&s the Nerve, 
de other Inſtruments may be immediately put into a Condition of cre&ing 


O 2 the 
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the Ear, in order to liſten the better: This is obſervable in the raiſing the E 
of many Creatures as ſoon as you ſpeak or call to them; for the ſame Reaſy an 
it is, that this Nerve ſends other Branches to the Eyes alſo, that upon tie Br 
hearing of any uncommon Sound, we may preſently look about us; and like. {MW 

wiſe, be ready, without delay, if ſpeaking or calling for Help be neceſſary, Lu 
for which purpoſe, the ſaid Nerve of Hearing has a Communication with the on 
of the Fifth Pair, and the Parts thar produce Speech. 


ſide 

Sect. VI. The Nerves of Taſting. Bra 

Secondly, Tu ar the Nerves which ſerve to produce Taft, and which, ac. Ne 
cording to Milis, make a fifth and ſixth Pair, do likewiſe ſend out Branches 1 © 
to all thoſe Inſtruments that are neceſſary for Maſtication or Chewing, to l 
render the Action and Taſt lively and ready; they likewiſe ſend other Branches W m 
to the Noſe and Eyes, to the end, that in the Choice of our Victuals, ve 48 


may be aſſiſted by the Smell and Sight: And laſtly, that while all the fore- call 
mention'd are exerted, to the end, that nothing may be wanting, other Branches 


are tranſmitted to the Glands for Spittle, that this Humour may be ſupplied the 
in abundance, and the Mouth and Throat moiſten'd therewith, during the and 
Action of Chewing and Taſting. 2 
Srer. VII. Nerves that Operate with or without our Conſent. | the 
Thirdly, CA x any one ſee, without Aſtoniſhment, that Nerves, which ſeem une 


to be made of the ſame Matter, and maintained by the ſame Food, can per- 
form ſuch various and different Functions? That the firſt, which comes out 1 
of the Marrow of the Back, as the ſaid Spinal Marrow does from the fote- 


part of the Brain, ſhould entirely be governed by our Will, in the Motions a 
produced by it in our Arms, Legs, Cc. and accordingly cauſe the Muſcles rr 
to operate, or to ceaſe Working; whereas the other, that have their Origio a 
in the Cerebellum, or Hinder- part of the Brain, do continually and inceſſantly "os 


move thoſe Parts to which they are tranſmitted, as long as our Life laſts, 
without the leaſt Subjection to our Will. me 


Sect. VIII. The Par- vagum and Intercoſtal Nerves. 
We ſhall give a Proof hereof, in Tab. IV. Fig. 6. which, by reaſon of its part. 


Smallneſs, can only ſhew us a little of it: AB is the Par- vagum, or Wander: tbat 
ing Nerve, as it is called by the Ancients, becauſe it is extended to ſo mary ct 
Parts; by Willis it is called the Eighth Pair; of this, A repreſents the upper- WF th. 6 
moſt Plexus, and B the following; after ſome Ramifications to the Muſcles WF yi. 
of the Throat and Neck, there goes out of A, a Branch a, to the upper-patt caſe 
of the Wind-pipe, there come ſeveral other from B, which extend themſelves tteſe 


to the Heart, to the Pericardium, and to its Auricles and Blood-Veſſels, and 
one bigger than the reſt, C, which runs to the Plexus Nervoſus of the Heat 
F; from the Plexus B, there ſprings likewiſe the recurrent Nerve D on the I 
right Side, and E from the Body of the Nerve itſelf on the left Side, which unfor 
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Beſides theſe, there goes at e, a great Branch to the Vein of the Lungs, 
and to the Heart at D, and from the Plexus Nervoſus of the Heart F, runs a 


f Branch e, to the Artery of the Lungs, and a great many, 5, to the Heart.” 


Moreover, there paſs from this Nerve a great many Branches g, to the 


© Lungs, and the Veins and Arteries, and Pronchi of the Lungs in the ſame, and 
© ſome, h, to the Gullet. | 


Finally, this ſame Nerve divides itſelf into two Branches, G H, on each 


I ſide, which afterwards uniting again in I, ſpreads an unſpeakable number of 


Branches in the Stomach; and, after having ſent ſome Sprigs to the Plexus 


' Nerwoſus, lying in the Belly, ends there, as far as we have been able to diſ- 


ver. 
"The fifth and ſixth Pair of Nerves (marked 5 and 6) the firſt of which does 


: in a manner furniſh all the Parts of the Face and Mouth with Nerves, make 
' great Nerve by the Branches which they ſend out, and which are commonly 


called, tho* not very properly, the Intercoſtal; this, after having made a Plexus 
above at i, and tranſmitted out of it a Branch to the contracting Muſcle of 


the Guller, proceeds forward to a ſecond Plexus K, which lies in the Neck; 


and after having ſent out of it ſome Fibres, to the Gullet and Windpipe, 
communicates farther great Branches L, to the Plexus Nerwoſus of the Heart. 
Again, this ſame Nerve makes a third Plexus at N, and then deſcends thro' 
the Breaſt, where ſome Nerves, un, are inſerted therein from the Back- bone; 
and coming into the Belly, tranſmits to great Branches, PP, downwards, 
which makes other Plexus at ST U, and from thence communicates Nerves 


do all the Inteſtines of the Belly, as may be ſeen in W, paſſing to the Bowels. 


To conclude ; There are none of the Entrails either in the Breaſt or Belly, 


* but what receive Branches from the two Nerves we have here been deſcri- 
ding; viz. the Vagus and the [ntercoflaliss Whoſoever defires to ſee them 


minutely repreſented, may conſult the famous Works of Meſſieurs Willis 


| and Vieuſſens; whoſe Figures from Branch to Branch, together with the 

Courſe of the Nerves in the Body, before they were publiſhed, were com- 

| pared and examined by another great Anatomiſt, being founded upon expe- 
zimental Diſſections of above 400 Bodies in the ſpace of fifteen Years. 


One might here make infinite Remarks upon each Duct, or Courſe, of 


| theſe Nerves ; upon their Inſertions into one another; upon the ſeveral 


| Parts which receive their Nerves from the ſaid Branches; upon the Plexus 


| that appear therein, and which conſiſt of the Concurrence of many Nerves 


of a different Original ; as at F, for Inſtance, which is equally compoſed of 


the Sprigs of the Par-vagum and Intercoſtale ; to the end, that the Heart, 


which is thereby moved, might receive its Nervous Juice from the one, in 


| caſe the other ſhould fail: To ſay no more, can any Body imagine, that 


| theſe Diſpoſitions have been made without Wiſdom ? 


= A425 4 9 2 


Sgr. IX. Convictions from the foregoing Obſervations. 
I Canxor forbear putting this one Queſtion to a Man, that is ſtill ſo 
unfortunate, as not to be able to diſcover from all theſe things, the Wiſdom 


of his Creator ; viz. Whether he can, without trembling, conſider, thar -n 
| this 
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this great Compoſition of the Maudering and Interceſta! Necves, by 
which his Heart, Lungs, Veins, Stomach, Guts, Liver, i\idncys and eye. 
ry thing elſe, that contributes to the ſupport of his precious Lite, are moved, 
is performed entirely without his own Will and Concurrence? And, that 
there is ſcarce any thing elſe left to him, beſides the Command over thoſ: MW 

Nerves which ſerves for its External Functions; whilſt, in the mean time, b 


he is not able to continue one ſingle Inſtant the Action of thoſe Nerves 1 © 
by which he lives. Nor can the moſt obdurate Atheiſt, or the ſtrongeſt Mind, N 
(as they love to call themſelves) find here any Evaſion to ſatisfie his di- h 
ſturbed Conſcience, that he is not abſolutely in the Hands of another, upon {MF *© 
whom his Lite does continually depend ; at the ſame time that he is for- 7 
ced to confeſs, from his own Experience, that all the Motions contributing 6 
thereto, are produced in him, without, and againſt his Will, by Nerves, 
whoſe Operation he can neither directly obſtruct, nor promote. | 
Secr. X. The unhappy Condition of the Atheiſts. þ wi 
How much more happy then is ſuch a one, who from Contemplating I - 
the Diſpoſition and Structure of his Nerves, and the Conſequences thereot, 1 whe 
has learned to know himſelf ſo far, as to be experimentally convinc'd, that 
his gracious Creator has cauſed all the Nerves which ſerve tor the ſupport of * 


his Body, for the Motions of his Heart, Lungs, Stomach, Cc. for the Circu- Þ Ne 
lation and Separation of his Humours and other Neceſſaries of Liſe, to ope- 

rate for the reſpective Purpoſes, by an immediate Power; and not only with- 
out his Will, but even without his Knowledge, or any Perception thereof? fron 
And who having farther obſerved how many Nerves, by the wiſe Providence 


of his Maker, are ſtill left for the moving of other Members, according to * 
his own Diſcretion wholly; I ſay, who is there, that after having ſeriouſly MW 
conſider'd all theſe things, does not find himſelf obliged to uſe them all to the N 
Honour and Glory only of his adoreable Creator? FI 
Sect. XI. The Nerves of the Midriff. _ 
A xD if this be not ſufficient to convince every Man of the Views and De- Nr 
ſigns of a Wiſe and Merciful Creator, in the Diſpoſition of the Nerves, lt the 
him caſt his Eyes upon Tab. IV. Fig. 7. in which he will find the Repreſer- io 
tation of the Midrif, which we have cauſed to be drawn for this purpoſe N 
only. 0 
—— to ſay nothing of its Circular Muſcle A A, and another B, its Ter— _ 
dinous Part C, the Paſſage D for the Gullet, and E for the Vena Cava; 3% WF .. d 
alſo the Blood-Veſſels that feed it, G HI; of which every Body that uncer- it le: 
ſtands their Uſes, can ſay a great deal more, in order to prove the Wiſe De. a1 fl 
ſigns and Purpoſes of the Great Creator: Can any one be ſo blind, who know- WF lieu 
ing how neceſſary it is, that the Motions of the Midriff ſhou'd depend upon the! 
our Will, when in extraordinary Breathing, in Singing, Speaking, and other BF x1... 
Incidents, the ſame is requiſite, obſerves here, that two Nerves K K, ug BF ..... 


out of the Nerves of the Neck (as they do from the Medulla Spinalis) and Wi little 


therefore do belong to thoſe that are ſubject to our Will, are beſtowed * 
| Ne 
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the ſaid Midriff? And when he is moreover convinced, that it is no leſs ne- 
ceſſary that the great Work of Refpiration ſhould be continually carried on, 
even whilſt we fleep; and how inconvenient 1t would be, that whilſt we are 
waking, 1t we happen to fix our Thoughts upon other Matters, we ſhould 
be obliged every time to attend to the Buſineſs of Reſpiration, and to divert 
our Thoughts from all other things to this alone: Can a Man, I ſay, without 
acknowledging the gracious Purpoſe ot his Maker, obſerve that two other 
Nerves, LL, are communicated to the Midriff, which (as it happens alſo to 
the Bowels, Heart, &c.) do continue the Motion thereof without our Con- 
currence, and when we leaſt think of it, and for that reaſon take their Riſe 
from the Intercoſtal Nerves, which are made for that Purpoſe? 


Sect. XII. The Nerves of the Inteſtinum Rectum. 


Tus ſame may be obſerved, beſides other Parts, in the Inteſtinum Reftum, 
which requires one Motion ſpontaneous and independent of our Will, in or- 
der to bring forwards that which is contained therein; and again, a ſecond 


Motion, which is voluntary, in order to be exerted with the greater Force at 


the time of the Diſcharge. 

The Words of the accurate Anatomiſt Yerheyen are very remarkable upon 
this Occaſion : The Inteſtizes haue, among others, their Nerves of the great Plexus 
Nervoſus in the Meſentery, and all of them are ſerviceable to the Motions performed 
without our Will (Functiones involuntariz.) But the Inteſtinum Rectum, and 
probably alſo that Part of the Gut that is immediately joining to it, has other Nerves 


from the lower Part of the Medulla Spinalis, by the help of which the Diſcharges of 


the Belly are performed, according to, and in conſequence of our Will, 


Sect. XIII. The Vaſa Lymphatica. 
Now as the Blood which goes thro' the Arteries to the Parts of the Body 


is brought back again thro' the Veins, the Enquirers into Nature have like- 


wiſe aflerted, and not without great Probability, that the Humour which is 


* ſeparated from the Blood in the Veins, and which is communicated by the 
Nerves to all the Parts, is brought back alſo by another ſort of Veſſels (called 


the Vaſa Lymphatica) to the Blood, and ſo performs as it were another Circu- 
lation, i 

Now whether this Lymph, or tranſparent Liquor, proceeds from the ſmal- 
leſt Side Branches of the Arteries, in each of which at the ſame time a Ner- 
vous Sprig diſcharges itſelf, we ſhall not here farther examine, bur refer ſuch 


as deſire to know it, to the ſecond Work of Monſieur Vieuſſens : This is true 
| atleaſt, that theſe Vaſa Lymphatica or Lymphaticks are obſerved to proceed from 
| all the Parts of Creatures (the Brain excepted, that being yet doubtful) as 


likewiſe that the Courſe of their Liquor in 77 (Tab. I. Fig. 6.) proceeds to 
tne Ductus Thoracicus O rr, and fo to the Vena Subclavia, ux, and other 
Faces dirc&ly to the Veins; that they have innumerable little Valves, in 
der to prevent the Return of the ſaid Liquor, and ſo appear like Links of 


little Chains q q; that they touch upon ſeveral Glands in their Paſſage, or. 


proceed 
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The Religious Philoſopher. 
proceed likewiſe from ſome. Thoſe who deſire to have any Notion of this 
Matter, may conſult Tab. IV. Fig. 8. where it is ſhewn how theſe Lympha- 
zicks LLL, Cc. coming out of the Kidncys BB, and other Parts of the 
Body, have a Communication with the Glands FE, G, H, I, K, and diſcharge 
themſclves into the Recepracle of the Chyle D, in order to carry their Li- 
quor on to the Blood by the Ductus Chylicus E, which is here repreſented as 
cut off, and in the mean time (as we have faiu above) help to make a Stream 
for the Circulation of the Chyle. 

Now how unknown ſoever may be the true Source or Origin of theſe Vel. 
ſels, foraſmuch as moſt of the Experiments have been made upon Beaſts, and 
deſcribed from them, the Opportunities being very rare of opening Men ſo 
quickly after their Death, in order to diſcover theſe Veſſels which do preſent. 
ly diſappear, for which reaſon ſome principal Anatomiſts have endeavoured 
to ſhew their Courſe by injecting Quickſilver, prepared for that Purpoſe, into 
them; yet this at leaſt is true, that they do diſcharge all their Liquor into 
the Venous Blood, and ſo render the aforementioned Service to the Chyle. 


— de mv. The Glad. 


W = ſhall paſs over the Diſpoſition and Structure of the Glands, it being 
ſill ſubje& to too many Differences and Diſputes in the chiefeſt Matters, but 
which perhaps may furniſh Polterity with new Matter to convince the Unbe- 
lievers, of the Wiſdom of their Creator; however it appears in the mean time 
plain enough, that they cannot attribute it to meer Chance, or ignorant Cauſes, 
that the ſaid Glands are uſeful to ſo many, if not to all the Separations of 
Juices; and that this wonderful and as yet unknown Effect, is produced in 
their Bodies, viz. that the Blood (which in itſelf is in a manner inſipid) be- 
ing brought into the Glands by its Veſſels, the Humours that are ſeparated 
from it in thoſe Glands, are thereupon impiegnated with ſo many different 
Taſts and Properties. Thus, that which is ſeparated in the Kidneys is Salt, 
as are likewiſe the Tears and the Swear, which proceed from the Glands of the 
Eyes, or comes out of the Pores of the Skill; from the Liver there iſſues a 
bitter Gall; from the Glands of the Breaſts of Females, a ſweet Milk; from 
the Glandulæ Salivales, Spittle, &c. | 

Now every body knows, that upon the Obſtruction or Ceſſation of any of 
theſe Humours, grievous Sickneſſes and Death itſelf does ſometimes follow, 
and that almoſt all of em, how different ſoever their Nature be, are abſo- 
lutely neceſſary to Health or Lite. The Nerves likewiſe, and the Arteries, 
which carry the Blood and the Nervous Juices thereto, or diſcharge them- 
ſelves therein; the Veins and Lymphatick Veſſels which bring back the 
Blood and Lymph, or what is ſeparated from thence, and which contribute to 

a Paſſage or Way for the ſeparated Juices, where they can be uſeful/in ſo many 
particular Veſſels already d:ſcovered ; I ſay, all theſe things do abunday in- 
ſtruct us, that each of em are formed for a particular End, and are therefore 
placed exactly where they can be moſt ſerviceable; the rather, ſince Anato- 
miſts have diſcovered (See Vieuſſens in 8 uo, p. 238.) that altho' there is little 
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Sgr. XV. The Membranes. 
Mucu might be here ſaid about the Membranes, and which would 


| , powerful) ſupport our Deſign, eſpecially if we ſhould here propoſe all the 
modern Diſcoverics that ſeem to be only in their Embryo, and have not yer 
E attained their full Perfection; this is certain, that they have the following 


les: 
24 That they ſerve to cloath or cover ſome Parts, as may be obſerved of 


the Pleura in the Breaſt, and of the Peritonæum in the Belly. 


2. To form Tubes and Veſſels, as in the Blood, and Lymphatick Veſſels 


and Inteſtines. 
3. To join or faſten ſome Parts together; thus are the Inteſtines faſtened 


© ro each other by the 1 and both together to the Back. 


4. To divide Cavitigs into more Parts; thus the Mediaſtinum divides the 
Breaſt into two Spaces, under which Head we may likewiſe reduce the mem- 
branous Valves in the Heart, Veins, Lymphatick Veſſels, Cc. 

5. Not to reckon that they are by many eſteemed to be the true Inſtru- 


ments of Feeling, and perhaps of other external Senſes. 


6. There is yet a greater Service performed'by them, viz. That many of 
em conſiſt of muſcular Fibres, which by their Contraction or Squeezing, 


ben they make Tubes or other Cavities, are proper to protrude that which 
is included in thoſe Membranes ; as we ſee it happens in the Stomach, Guts, 
Bladder, Arteries, and the like. | 


Src r. XVI. The Dura Mater, or thick Membrane of the Brain. 


Mons1tvuk Pacchionus ſhews, that according to Anatomical and Practical 
10}ſervations, the thick Membrane of the Brain, commonly called the Dura 
Mater, has the ſame Property of protruding the Humour ſeparated in the 
Brain into the Nerves ; and ſince this Membrane does inveſt all the Branches 
of the Nerves, how many ſoever they be, he thinks it is very probable that 
by a Contraction of its Fibres (like that of the Periſtaltic Motion, which hap- 
pens in the Inteſtines) the Humour is driven forth into the Nerves ; I leave 
this Matter to farther Enquiry ; but if one may here mention that which 
ems very likely concerning it, I ſhould think, that unleſs ſomewhar of that 
Nature did occafion the Protruſion of the Nervous Juice, ſuch a Power or 
Faculty could not be deduced only from the Motion of the Heart ; foraſmuch 
s the Matter of which ou Medulla Spinalis and the Nerves are compoſed, 
loes not ſeem proper to afford a ſwift and ready Paſſage to ſuch a tough 
aud Tupentine-like Humour, as the famous Malpighius deſcribes it to be. 


Moreover, it ſeems to be a neceſſary Conſequence, that in caſe the Heart 
dere the only, or chief Cauſe of the Protruſion of the Nervous Juice, a 
Nerve being tied or bound, as is uſual in Arteries and Veins, would ſwell 
p againſt the Band, which many who 1 made this Experiment complain 


) 


does 
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does not happen; but if the Contraction of the Dua Mater, which encoy. 
paſſes the Nerves, does, without any viſible Aſſiſtance from the Heart alu 
protrude this Humour, every body mult own that this Periſtaltic Motion, by? 
the Compreſſion of a String or Bandage, would be forced to ceaſe; whe 
upon, that which we experience would follow, viz. that the Nerves woul 
not be able to ſwell and expand themſelves by the protruded Matter againk 
the Bandage. 

For a further clearing of this Matter, I could have added ſome Prakig 
Caſes, which, without the Hypotheſis of ſuch a Motion in the Netyqy 
Membranes, would ſcem unintelligible, and yet, being handled upon thi 
Foundation, meet with the deſired Succeſs, after having tried ſeveral othe 
Means in vain. But this is not a time to ſpeak of — Things here; 1x 
every one conſider and refle& by himſelf, whether upon ſeeing the known and 
undeniable Uſes of the Membranes, he muſt not acknowledge and be convit 
ced of the Wiſdom of his Creator. 


Sect, XVII. The Flexibility of the Membranes. 


To ſpeak ſomething of this Matter: Foraſmuch as it was neceſſary fe 
the Support of Life, that the Blood and Nervous Juice ſhould be carried u 
all the Parts of the Body, and brought back again, it was no leſs neceſſa 
that Veſſels, ſuch as the Arteries, Veins, Nerves, and thoſe belonging to 
the Lymph, ſhould be formed for that Purpoſe : But ſince, be this, the 
Body was to be moved, and that therefore Inflections and Angles weren 
be made in its Joines, it ſeemed requiſite that theſe Tubes ought like wiſe i 
be flexible, to the end that (for Inſtance) the Arteries in the Arm and Hand 
might ſerve for a Paſſage to the Blood, as well when they were bent at the 
Elbow or Fingers, (at which time ſo many Angles and Inflections are produs 
ced) as when the ſame Arm or Hand being ſtretched out, the ſaid Tube 
were likewiſe extended in right Lines. 

We ſhall paſs by other Remarks concerning the abovementioned Gland 
and Membranes, having dwelt long enough already upon 'em; as alſo 
that might have been added farther upon many other Matters, ſuch as tit 
Ligaments or Bands by which the Bones are joined together; of the Fat, Ski 
Cuticula, and the like; thoſe who have a Mind to examine intò what is alread 
diſcovered thereupon, will find Cauſe enough to extol the Wiſdom and Goc 
neſs of the Creator. i 
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CONTEMPLATION X 
Of the Muſcles. 


Sect. I. The Tranſition to the Muſcles 


| OW in caſe that the foregoing ſhould not appear ſufficient to con- 
i vince every Man fully and entirely, of the great Ends of his Crea- 
© tor, and of the moſt wiſe Manner of executing the ſame ; (tho' not hardly 
to be ſuppoſed, of ſuch as have thoroughly comprehended what we have al- 
ready repreſented to them thereof) yet, at leaſt, this great Truth will ap- 
| pear to be placed beyond the reach of all Doubting, by the ſingle Enquiry | 
only into the wonderful Compoſition of the Muſcles of a Humane Body; 
& which Muſcles are, in a manner, the Inſtruments of all its Motions. And, 
in caſe any Body ſhould view, with an underſtanding Eye, the Inſertion 
or Faſtening of the ſame to the Bones (which are likewiſe ſo exactly adapt- 
ed for the making of Limbs and Joints, whereby Motion may proceed 

$ without Interruption) their wonderful Contexture, and the amazing Power 
and Strength communicated to them, tho' conſiſting of ſuch exceeding fine 
and ſlender Fibres or Threads; 1 ſay, whoever contemplates any of theſe 
E Particulars, muſt needs acknowledge in all of em, the Hand of a Great 
and Mighty, Wiſe end Good Creator; the rather, becauſe he has an Ex- 
© ample thereof in the greateſt Philoſophers and Mathematicians, whom the 
E Cantemplation of theſe Wonders, and the Enquiry into the Wiſdom that 
| ſhines out of them, have often compelled to acknowledge the Glory of 
op in theſe his Works. For one Inſtance, amongſt a great many others, 
one need only peruſe the Dedication of that Book, that Signor Borel/i pub- 
E liſhed, about the Motion of Animals. | 


Scr. II. Of the Muſcles in General. 


No not to ask whether any Body, that underſtands never ſo little the 
Structure of Muſcles, could believe, that thoſe which move the Tongue, or 
© tne Hands of a Man (to mention no more of em) are made without Defign, 
E without Viſdom, and by Chance only; and that all the ſo neceſſary and uſe- 
ul Functions, performed by them in + the Bodies of Men, are produced by 
E '2norant Cauſes ; Can it:be imagined, that the Power and ' Goodneſs of our 
Great Creator does ſo far extend itſelf towards us, that the Muſcles in a 
in's Foot have been adapted by him, to ſerve upon occaſion, in the ſtead of 


: Hands? And yer, as ſtrange as this may ſeem to be, we have ſcen, not long 
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fince, a Man, who being born without Arms, could uſe his Feet almoſ 
for all Purpoſes, and among others, write a fine Zalian Character with the 
ſame, as faſt and as accurately, as another good Writer was able to do with 
his Fingers; to ſay nothing of many other of his Motions, ſuch as ſhuffling 
of Cards, and playing therewith, and managing a good Number of then 
ſo dexterouſly, that he could not have done it better if he had had the uſe of 
both his Hands: Now in caſe thoſe Muſcles that move the Feet, had ny 
been of proper Structure for the like Purpoſes, it would have been impoſi. 
ble that he could have performed all this with his Feet. 


Secr. III. The Deſcription of the Muſcles, 


Howeves, to enquire alittle more cloſely into the Structure and Dil. 
poſition of the Muſcles, and to repreſent the overflowing Wiſdom of our 
adorable Creator, by ſome few Obſervations upon the ſame, let us conten- 
plate Tab. V. Fig. 1, 2, 3. which will give us a Sketch of the External Str 
cture of ſome ot the Muſcles, the great and principal Inſtruments of all our 
Motions, and by which alone we exert our Strength. 

1. A Muſcle then (not to mention here its Artery, Vein, Nerve, and 
Lymphatick Veſſels, which are repreſented in Tab. V. Fig. 1. ab c tied to- 
gether) does conſiſt of a Number of fleſhy Fibres or Threads B, running 
parailel moftly, and at equal Diſtance from each other, and faſten'd at Top 
and Bottom to a tough Body, called a Tendon, A and C. 

Acroſs theſe fleſhy Fibres B, there run others E F, which are likewiſe 
Tendonous, Nervous, or Membranous; but as flender as ſome of 'em are, 
they are alt very tough, and not eaſy to be broken, and are regularly inter- 
woven with fleſhly Fibres. | 

Now in caſe the tendon A, the Fibres whereof are here ſhewn to be 1 
little: ſeparated from each other, be faſten'd to a Bone thar is unmovable; 
and the other C, to one that is movable, and can yield to the bending d 
its Joint; and afterwards each of theſe muſcular Threads B are contra6- 
ed orrender'd ſhorter by any Force, be it what it will; it is plain, that the 
Tendon C, will draw the Bone that can follow, and to which it is faſten'd 
towards the other Tendon A, and ſo will bend the Joint that lies between 
A and C. | 

The Anatomiſts are wont to call the Tendon A, which is faſten'd to the 
immoveable Bone, and towards which the Motion is made, the Head d 
the Muſcle; and the other C, faſten'd to the moveable Part, the Tai; 
and the fleſhy Threads B, with the tranſverſe ones F E, the Belly of the 


Muſcle. 


Sect. IV. The Strength of the 5 in their many Fibres. 


2. Ir appears from hence, that the more Fibres\there are in B, or the Bel. 
of the Muſcle, which being contracted do draw, the ſtronger will be rhe Action, 


of ſuch a Muſcle, which is alſo found true by Experience. 
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tne Muſcles that bend the Fingers; we will therefore conſider the Muſcle 
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Szcr. V. Double Muſcles. 


3. Now to the end that a Muſcle may exert a greater Force, it will be 
neceſlary, that it ſhould conſiſt of a great Number of Fibres B, which may 
cauſe it ro encreaſe very much in Thickneſs, and ſo fill that Place, in which 
other Muſcles, ſerving tor other Purpoſes, might have been lodged. 

Can any Body then, without Amazement, refle& upon the moſt ingeni- 
ous Manner which it has pleaſed the Wiſe and Gracious Creator to uſe, ſo to 
diſpoſe many more Fibres in the ſame ſpace, in order to make the Muſcle ſo 
much the ſtronger, that there ſhall not be requir'd much more Room to place 
thoſe Fibres? viz. by leaving to a kind of Muſcles, that are neceſſary in produ- 
cing a ſtronger Motion than others, the uſual Breadth or Space, bat which 
they are to fill after ſuch a manner as we ſee in Tab. V. Fig. 2. in which 
ABC is the Head of the Muſcle or Tendon, faſten'd immoveably at A, and 
repreſented in this Figure as cut off; E D is the Tail of the other Tendon, 


| that draws the Joint to itſelf ; and between both of em are two artful 


Rows of Fibres F and G, being faſten'd to the Head A B C, and running 
obliquely to the Tail E D, in which they are inſerted ; from whence it ap- 
pears, that theſe two Rows of muſcular Fibres, Fand G, being forcibly contra&- 
ed, the Tendon E D, and the Bone faſten d to it, which is moveable, mult be 
drawn towards A, with this Advantage over that which was ſhewn before, in 
Tab. V. Fig. 1. that, here (Tab. V. Fig 2.) many more Fibres, as F and G, 
can be put in Action in the ſame Space, whilſt they run after this manner ob- 
liquely, and as it were acroſs, than when they were extended, as in the for- 
mer Fg. 1. directly only, and at equal Diſtances from each other. 


Szcr. VI. Muſcles yet more doubled. 


We may obſerve again, in Tab. V. Fig. 3. that theſe Muſcutar Threads 
are, after a wonderful manner, upon ſome Occaſions, much more doubled: 
Ais the Head, and B the Tail of the Muſcle, the which laſt B, by two Ten- 
donous Branches that are extended rowards A, and gives an opportunity for 
the ranging a much greater Number of fleſhy Fibres in ſuch an exa& Order ; 
ſo that the Fibres Cand D, being faſten'd co G A H, or the Head of the 
Muſcle, which is ſuppoſed immoveable, when they are contracted in their 
Length by any Force, each of them draw their Branch F, and theſe two 
branches F and F, draw the Tendon B, and whatever is faſten'd thereto, 
and is moveable, towards A ; which, if it were to be performed by Fibres 
running directly or ſtrejght from A to B, as in Tab. V. Fig. 1. would, by the 
great Number of them, compoſe a Muſcle almoſt as thick as this Muſcle 
(Tab. V. Fig. 3) is long: If what we have here ſaid, does not ſet this Mat- 
ter in ſo clear a Light as to make it fully underſtood, the Reader may con- 
ſult the Demonſtration of the Force of the Muſcles S E. XVII. 


| Sect. VII. The Muſcles of the Fingers. 
4. For farther Conviction, let us make one only Remark upon ſome of 


AB 
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AB (Tab. V. Fig. 4) as it is faſten'd with its Head or upper Tendon neat 
the Elbow K, and whoſe moving Threads or fleſhy Fibres extending them- 
ſelves from B to A, do compoſe the lower Tendon C, and this conſiſting of 
four Parts, tranſmits a Branch to each of the remoteſt Joints of the Fin- 
gers, wherein it is inſerted at D; now when the fleſhy Fibres AB, are 
contracted, the Muſcles being immoveable at K, it is eaſie to obſerve, that 
the third Joints of the Fingers D DD D, are thereby drawn towards B, 
and all the Fingers infle&ed ; the rather, it you ſuppoſe farther, that the 
Muſcle G F (which is repreſented here out * its Place, and lying above upon 
AB) is likewiſe contracted in its Fibres F G, and by its four Tendons 
GE, draws over forwards the ſecond Joint of the four Fingers. 

Now let every one ask himſelf, whether he can ſuppoſe that it is by meer 
Chance, Firſt, that theſe Muſcles AB, and G F, which bend the extream- 
eſt Joints of the Fingers, are placed ſo far abov the Hand, and even as 
high as the Arm, and yet extend themſelves by their long Tendons CD 
and G E to thoſe Joints which they are to move, ſince, if they had lain in 
the Hand itſelf, they would have render d it very unfit for an accurate eaſy 
Handling of things? Foraſmuch as theſe Muſcles being obliged to exert a 
great Force, do require many fleſhy Fibres, which, when-they were con- 
tracted and put into Action, would cauſe the Hand to ſwell to a great 
Thickneſs. x 

For, that theſe and other Muſcles, ſuch as thoſe deſcribed by A B, do 
upon their Contraction require a gieater Thickneſs, may appear to every 
one that upon cloſing with ſome Force one of his Hands, and turning it into 
a Fiſt, does with the other Hand ſpan his Arm below the Elbow ; in do- 
ing which we will remarkably feel the Muſcles thar lie there to be ſwelled: 
Which thickneſs, if it were continually produced by ſuch great Muſcles h- 
ing in the Hand, it is plain, would, upon many occaſions, embarraſs it in 
the Exerciſe of its Functions. 

Secondly, Whether he muſt not acknowledge, that it is a Contrivance be- 
yond the Power of an ignorant Cauſe, that the Tendons G E, of the Muſcle 
F G, do make a kind ot a Door or Opening at E? by which Means the 
Tendons C D of the Muſcle A B, paſs like a Thread thro' the Eye of a 
Needle, in order to hinder theſe laſt in the numerons Motions which the 
Fingers make upon many Occaſions from being diſorder'd by Diſlocation ot 
other Accidents ; or at leaſt, that the Motions of all the Tendons, lying near 
or upon each other, may not be ſo looſe and uncertain. 

Thirdly, Becauſe there would be danger upon the Contraction of the 
Muſcle A B, that the Tendons C D, which go to all the Joints of the Fin- 
gers ſhould recede from the ſame, when they were bent upwards, and oc- 
caſion ſeveral Inconveniencies, by ſtretching the Skin too much: Can any: 
one ſee, that each of theſe Tendons is encompaſſed with a kind of a mem- 
branous and very ſtrong Sheath, which, without obſtructing their Motion 
at all, makes it remain faſt to the Bones of the Fingers; not to mention 
the great Band juſt above the Hand, which encircles the Arm in that Place 


like a Ring, and at once binds together all the Tendons of thoſe i 
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that go to the utmoſt Parts of the Fingets, preventing them upon great In- 


ſections from receding too far from their proper Places; I ſay, can any one 
ſee all this, without acknowledging the Deſigns of a Great Creator? 


Sect. VIII. Of the Joints. . 
Ta: Joints of a Man neceſſary to produce the Motions between the two 


| Bones CD E, and A B, (Tab. V. Fi. 5.) are moſt commonly of the fol- 
| lowing Structure; in the firſt, CG E, there is found a large or ſmaller Ca- 


vity CDE, in which the protuberant Part, C UE F, or I of the other 
Bone is faſten'd after ſuch a manner, that they can both turn and move in 


| each other: Now in caſe this protuberant Part, C DE F A, being Spheri- 


cal, or round, is exactly adapted to the Cavity C DE, it is eaſy to ſee, that 
the Bone BA may be moved at Pleaſure upwards or downwards, and on 


either ſide ; but in caſe the ſaid Part, I, were not perfectly a part of a Sphere, 


but round and flat, like a piece of a Wheel, and then inſerted into its 


| Cavity, it is plain, that the Bone B A might be moved upwards and down- 


wards, but not ſideways. | 

A Motion analogous to the former, may be obſerved in the Shoulders and 
Hip ; and to the latter in the Elbow and Knee, ſome little Circumſtances 
excepred, which, in the main, do not alter the Caſe, but ſerve for other 
Improvements. — | 

Now can the beſt Mechaniſt in the World compoſe or put together / any 
Joints after another manner, whereby ſo great a Force may be produced, 
with ſo much Conveniency, and ſo little danger of being diſorder'd by 
common Motions ? Yea, we know that if one Bone turned upon the other 
with a ſharp Point, in uſing any Force or Violence, it might preſently miſs 
its Support or Fulcrum in many Accidents, and the Point run the risk of 
being Broken, or at leaſt disjointed : It would likewiſe have been impoſſi- 
ble, after the ſame manner, for a Bone of any common Thickneſs, to make 
ſo acute an Angle as the Elbow does with the Bone of the Arm ; nor could: 
the two Bones be in ſuch a Poſition, with reſpe& to each other, and paral- 
lel with the Length of a Man, as the whole Arm is; when extended down- 
wards on the fide of the Body, orupwards on the fide of the Head. In 
other Forms or Modes of Joints, beſides thoſe which appear in Animals, 
other Inconveniencies will reſult from them. | 

To prevent all which, what ſafer Method can be made uſe of to pro- 
duce the Motion of two Bones, than that which is repreſented in Tab. V. 
Fig. 5. nor by the extreme Point thereof, which might eafily be broken ot 
diſſocated; but by a Centre I, which you muſt ſuppoſe to be in the middle 
of the ſpherical Protuberance, C D E F A, of the Bone A B, or if it be 
cylindrical about the Line which runs length-wiſe thro* the Centre thereof, 
and of which I is the extream Point, as we ſee it happens in our Joints. 


Sgr. IX. The Inſertion of the Tendons. 


. 


0 \ Rl 

SurpoSEt AB, and E G, in Tab. V. Fig. 6. to be two Bones joyned\ 

together, which make a Joint at AF; now if one would bend the Bone 
A B, 
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AB, at H, and for that purpoſe, only make uſe of the Draught and Contr. 


&ion of the Muſcle DRE, which is immoveably faſten'd to D in the ſame 
manner as one moves the loweſt Bone of the Arm, by bending it in the Joint 
of the Elbow towards the uppermoſt Bone or Os Humeri: Let us ſuppoſe 
firſt, that the Tendon of this Muſcle is inſerted at E, or cloſe to the Hand 
in the extreme Part of the Bone AB, we may then eaſily bend theſe two 
Bones upon contracting the Muſcle DE, at the Joint AF: Bur if the Bone 
AB, be brought to AH, in ſuch caſe the Muſcle D E muſt be contracted or 
ſhorten'd to MD; but it one proceed farther, in order to cauſe the Part H 
to approach yet nearer to D, by the ſame Muſcle, the whole Muſcle DE, 


which is now ſhorten'd to D M, will in a Wome: loſe its Length, and be 


rolled up in a Ball or globular Figure at the houlder D; Beſides, that when 
the Bone A B is raiſed up to A H, the Skin muſt have ſo much Space ot 
Room as to cover the whole Triangle, A H D, unleſs the Muſcle were naked 
and looſe from the Arm, as is repreſented in this Figure. 

Now if this ſhould happen in many Parts of the Body, and that more room 
ſhould be taken up in the Skin, by other Muſcles that are larger, and planted 
in the Bone after the ſame manner; and ſo make larger Balls or ſpherical Fi- 
gures in the Places where, by their Contraction, they are rolled up together, 
the Body would loſe its Figure at every Motion by ſuch Expanſion of the Skin, 
and upon the ceaſing thereof and Extenſion of the Muſcles lengthwiſe again, 
the Conſequence would be, that the expanded Skin would hang upon the Body 
like a Bag full of Pleats or Wrirkles, to the end that it might have room 
enough in its ſubſequent Motions. | 

*Tis true, that it ſeems as if this manner of Inſertion might have been 
paſſed by, to preſerve the beautiful and noble Structure of a humane Body, 
and a Band or Ligament,placed at R, to obviate the receding of the Muſcle 
from the Bone: So that the Body of the Muſcle itſelf being then extended no 
farther than to DR, a long Tendon E R, need only be ſtretched to E, and 
likewiſe faſten'd to the Joint at its Inflection by the Ligament R, as is ſhewn 
to happen in Tab. V. Fig. 4. where thee was a particular occaſion for it, 

namely, that the Hand might not be burdened with too much Fleſh. 

But in ſuch a caſe, it cannot alſo be denied, that if all the Tendons were 
faſten'd ro the extreme Part E, of the Bene A B (Tab. V. Fig. 6.) notwith- 
ſtanding that they were kept down by the Ligameat R, yet, by reaſon of 
their Length, they would fill a much greater Part of the Body, and take up 
more room than they now do, which would not only be unneceſſary, but 
would likewiſe diſplace ſome other Part. 

Not to mention that in this Structure the Tendon R E, running either pa- 
rallel with both the Bones, G F and A B, or making a very ſmall and acute 
Angle at E, with the Bone A B as long as the Angle remains ſo ſmall, could 
not be able to exert much Force in order to raiſe the Bane, tho' drawn with 
great Violence. That it falls out ſo, in oblique Draughts, the Mechaniſts 
know very well; and the ſame will eaſily appear by an Experiment in Tab. V. 
Fig. 7. if at the end of the Leaver B C, which can turn about an Axis in C. 


a Force A draws in the oblique Line B A, it will not heave up ſo ns the 
| | ame 
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am, to which a Weight D is hanging, as when this Force draws by 
: ny blicuity (in the Line BE,) the Beam and Weight upwards. Where- 
fore the Muſcle (Tab. V. Fig. 6.) working in the Angle D M C, on the Bone 
in H, will perhaps, with the {ame Force, do Eight or Ten times more than 
2t the beginning with the Angle DE C. | 
With how much more Advantage then has the Great Creator of Mankind 


gane been pleaſed to dirett this Inſertion of the Tendons in the Bones, after ſo wiſe 
d or 2 Manner, that not | theſe Inconveniencies are thereby prevented, but 
rH WF likewiſe the Spaces, which would be otherwiſe filled by the exceſſive Lengths 
DE, of ſo greatly extended Tendons, may with much Eaſe be employed in recei- 
d be  virg other Parts that ſerve for farther Purpoſes? | 

vhen For this End it has pleaſed him in his Wiſdom to place little Eminences at 
ce or WM the extream Parts of the Bones, thereby to render them thicker and ſtronger 
aked in that Part, and to inſert the Tendons near or in the ſaid Eminences, or 


cloſe to the Joints in the following Manner : g 
room Let AB and FG (Tab. V. Eg. 8.) be two Bones, making together a 
ted Joint at AF G, which is moveable at the Point C, ſo that both of em at 
1l Fi- their Extremities IK A F are globular, and thicker than their Tubes: Now 
ther the Muſcle DE KI is inſerted at I, cloſe to the biggeſt Protuberance of the 
Skin, Bone BA; ſo that it turns about the Eminency K I, like a Rope in a Pulley, 


gain, if we may be allowed to give ſuch a coarſe Idea of it. 
an Sect. X This Inſertion of the Tendons prevents all Inconveniencies. 


We need not then take much Pains to ſhew, that by ſuch a Method all 
been the aforementioned Inconveniencies are removed; foraſmuch as, Firſt, the 
ody Tendon being inſerted at C (Tab. V. Fg. 6.) and not at E, when contracted 
aſcle {MW towards D, cannot make ſuch a Triangle as M C D, and conſequently don't 
* ſtand in need of ſo much Room in the Skin for its Motion. Secondly, the 

and Muſcle DE KI (Tab. V. Fig. 8.) being inſerted in or near the Thickneſs of 
Ar the Bone, in order to produce a great Velocity at B, the extreme Part of 
r it the Bone AB, ſuch as from B to M; it needs only infle& the Point I, in a 
ee bort Segment of a Circle to K; for which Reaſon likewiſe the Muſcle 
requires very ſmall Contraction; nor is it requiſite that the whole Length 
ſhould be rolled up in a Globular Figure; and thus, the Muſcle being grown 
but very little thicker by ſo ſmall a Contraction, the Body loſes nothing of its 
Figure and Beauty; whereas otherwiſe, if the Tendon were inſerted in the 
extreme Parr of the Bone (as at E, Tab. V. Fig. 6.) the ſaid Body, ſuppo- 
ing the ſame ſhould happen in all its Parts, would for both theſe Reaſons 
become very monſtrous. Thirdly, We may likewiſe ſee here, that the whole 
Length (Tab, V. Fig. 8) remains free from I to B, without being filled by 
the Tendon of this Muſcle DEK I, and fo there is a Place left for other 
Parts and other Uſes. Fourthly, The Mathematicians know, that when the 
Muſcle at K, fix'd to the Knob or Protuberance of the Bone FAIK, per- 
forms its Function after the manner of a Pulley, the Line K C, which ex- 
tends itſelf from the Centre C to K, on account of the Roundneſs of the ſaid 

ob, is always nearly of an equal Length; and therefore when the Muſcle 


7 is 
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is contracted with equal Force, it always exerts the ſame Strength when lt 


proceeds to lift up aw no AB; in which, it has been already ſhewn, 2 [ 
Tab. V, VI, VII, there would have been a great Inequality on account d 
the changing the Obliquity of the Angles, had it not been for this manner of 
Inſertion. 
Secr. XI. A Muſcle exerts a greater Force againſt a ſmaller Weight, | . 
Ir is true, that the Muſcle DK (Tab. V. Fig. 8.) acting with a ſhorts: ME by 
Purchaſe or nearer the Center, as by the Diſtance C K, and the Weight x MF y] 
gainſt it with a longer CB, the Power of the Muſcle muſt be ſo much greate: du 
than that of the Weight; and that it ſeems to contradict the Cuſtom of Men, 
in making Inſtruments to raiſe up a greater with a ſmaller Force, ſince al N M. 
their late Diſcoveries in Mechanics in the ſeveral Engines for Motion, ſuch 
as Balances, Leavers, Pullies, Wheels, inclin'd Planes, and Screws, &c. ſeem MW M; 
to have a contrary View, that is to ſay, by a ſmaller Power to move a greater WM wit 
Weight, which Weight they therefore hang upon the ſhorteſt Arm, to t 


But no body will be able to deny, Firſt, That in the Motion of the Mu. erer 
cles, all the Inconveniencies already enumerated, are avoided by this Diſpo- Ten 
ſition, which requires a greater Force in the Muſcles. this 

Secondly, That in the common Mechanical Inſtruments, where a greater $ 
Weight is raiſed by a ſmaller Power or Force, the Motion of the Weight is MW (Tal 
always much ſlower than that of the Power; and that if it be required to raiſe N of t 
the ſame Weight with greater Velocity or Quickneſs the readieſt Way, the 
Power muſt be applied to the ſhorter Arm, and the fame proportionably in- Bore, 


creaſed in Greatneſs only, without being obliged ſcarcely to augment the Ve. 77 
locity thereof in this Caſe, which would otherwiſe be neceſſary. of ty 
th 
Sect. XII. The Reaſon why a greater Force is made uſe of by the Muſcles again 2 
| a ſmaller Weight. 4 
Ir this Matter does not appear yet clear enough to every one, let them Bu 
imagine that the Muſcle DK I (Tab. V. Eg. 8.) does by its Force move the BF poſe 
Protuberance of the Bone KI AF from V to K, by which means the Point Bi the E 
B is at ce ſame time raiſed to M, and therefore acquires ſo much more Ve they 
locity than the Point V or I, upon which the Force of the Muſcle operates, WF the L 
as the Arc BM, or the Arm BC, is ſo many times longer than the Arc K V, Ii o 
or the Arm K C; and therefore the Muſcle itſelf will be but a very little coi: WF Powe: 
tracted, as it is plain to every one that conſiders this Matter. 1 
Stcr. XIII. Convictions from the foregoing Obſervations. Muſc 
No w can any body, that judges impartially, forbear obſerving here, that ap 


the great Force of the Muſcles which is required in exerting-their Motions! 
the abovementioned manner, is ſo far from being a Diminution of the Wil | 
dom of the Creator, that, on the contrary, .it ought to be an Occaſion 0 Borell 
Thankfulneſs to every reaſonable Perſon, foraſmuch as their gracious Creatdl An 
has been pleaſed, in augmenting the Force of the Muſcles, to cauſe them (0 


operate in ſo eaſy and almoſt inſenſible a Manner, with ſuch little . 
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| even as far as to three hundred Pound Weight) that the Muſcles, named the 
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ans, and yet at the ſame time to make them produce the Motions of the 

Limbs upon which they act, with ſuch an unequally greater Swiftneſs? 
Secr. XIV. The very great Strength of the Muſcles. 


Asx an Atheiſt, ask a Sceptick, ask a great Mathematician a ilo- 
ſopher, ask all Men without Diſtinction, and let them ſay if they can de- 


clare atter what manner, in ſuch tender Threads of Muſcles, as are thoſe of 
| which the Fleſh of Men and Beaſts is made up, a Faculty is lodged, by 
$ which, upon their contracting themſelves, ſuch a ſurpriſing Force can be pro- 
daced, as is exerted by them in their Motions. 


And let no body think that we are ſpeaking hyperbolically to magnifie the 


Matter, or to excite their Aſtoniſhment : For, 


Firſt, Can any one believe, if it had not been demonſtrated by that great 


near two hundred Pounds with a Rope faſtened 
Jaw (which, according to him, has been done 


| Mathematician Borelli, Prop. 87, 88, and 127. that when a Man lifts up 
hee 


Tenporalis and the Maſſeter, with which People chew, and which perform 
this Work, do exert a Force of above 15000 Pounds Weight ? 

Scondly, Can any one ſee without Aſtoniſhment, that when the Weight R 
(Tab. V. Fig. 9.) of fifty- five Pounds is held up in Equilibrio by the Elbow B, 
of the Arm A B, the Muſcle, named Deltoides, D C, which only raiſes the 
Arm in this Poſition, exerts a Force of above 60000 Pounds ? See the ſaid 
Borelli, Prop. 124. at the End. 

Thirdly, If any one hanging his Arm directly downwards, lifts a Weight 
of twenty Pounds, with the third or laſt Joint of his Thumb; can he learn 
without Amazement, that the Muſcle which bends the Thumb, and bears 
that Weight, uſes a Force of about 3000 Pounds? He that doubts of it, may 
conſult the abovementioned Borelli, Prop. 86, 126. : 

But, Fourthly, He who ſees that the Muſculi Glutæi, which together com- 
poſe the greateſt Part of the Buttock, and move the ſame about the top of 
the Hip-bone backwards, do exert a Force of above 300000 Pounds, when 
they raiſe Weight of 65 Pounds, by extending horizontally the Bones of 
the Leg and Thigh, according to the Experiment of Boreli, Prop. 125. I 
ay once again, whoever ſees and underſtands this, muſt needs admire the 
Power of his Great Creator, that has endowed our Muſcles with ſo vaſt a 


Strength. See Borelli, Prop. 125. 


Eſpecially, if we here add, Fifthly, that calculating all the Forces of the 
Muſcles, that are exerted when a Man, ſtanding upon his Feet, does only 
leap or ſpring upwards the Height of about two Foot; if the Weight of 
ſuch a Man be a Hundred and Fifty Pound, the Muſcles in that Action will 
cxert above 2009 times more Force, that is to ſay, about 300000 Pounds. 
Boreli, Prop. 175. computes it yet higher. 

And, Sixthly,, that the Heart at each Pulſe or Contraction by which it pro- 
trudes the Blood out of the Arteries into the Veins, exerts a Force of above 
190000 Pounds ; ſee the ſame Borelli, Prop. 76. Part. 2. we chuſe rather to 


Q x ſpeak 
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ſpeak of theſe Matters in round Numbers, than exactly to follow his Ca 
| lations, (which are every where larger) that we may prevent any Cavelling 
in theſe ſurpriſing and wonderful Matters. 


Secr. XV. Conviftions from the foregoing Obſervations. 


Ye a, if the Force of the Muſcles were really much ſmaller, ought we ng! 
to ſtand amaz'd at it, whilſt we thus diſcover in our Bodies the Divine Pong 
of our Creator, producing ſuch ſtrange Effects with a Matter ſo fine and 
render as the Fleſh of an Animal, contriving and diſpoſing them in ſo na- 
row a Compaſs, and adapting em to ſuch regular Ends? When we ſee the? 
Joints form'd, and their Motions maintain'd by perpetual Fountains of 
and Water (of which more hereafter) to preſerve them ſmooth and ſupple? 
And above all, when we ſee ſuch ſurprizing Force in many Muſcles fo ter 
dily obeying his Will, that is to ſay, Moving and Reſting as we pleaſe ; and 
others again, moving Spontaneouſly and Involuntarily ; and farther, a Faculty 
or Power placed in the Muſcles themſelves, whereby, tho' their Motiag 
ceaſes, they are contracted or fhorten'd;;. and this Power balanced by a cow 
trary or oppoſite one, in ſuch a manner, that the Parts of the Body may 
alſo keep their juſt Proportions, without any Concurrence on our fide ; as 
for Inſtance, the Mouth is preſerv'd and held exactly in the middle of the 
Face, by two Muſcles drawing againſt, and balancing each other : this is 
very obvious, when one of thoſe Muſcles having loſt its Force by any Dib 
eaſe, the other ſhall convulſe or draw the Mouth awry, and thereby the Face 
will be depriv'd of its beautiful Regularity and Uniformity. 


Secr. XVI. Tranfition to the Demonſtration of the Force of the Muſcles. 


Wurirtsr I am writing this, ic is objected to me by a certain Learnef 
Perſon, that what has been ſaid about the Force of the Muſcles, will not ap 
pear to all Readers fo ſtrange as really incredible; ſince it will not eaſiſ 
be admitted by any Body withont further Proof, that a Power of ſo many 
Thouſand, yea, Hundreds of Thouſand Pounds, can be exerted by the 
Fleſh of a Humane Body: Wherefore, that we may not give occaſion th 
Atheiſts and Scepticks to think that ws rather affect to ſay ſomething here that 

/ is ſurprizing and uncommon, than what is true, it ſeem'd neceſſary to ſhey 
in ſome manner the Grounds of our Aflertions : He own'd indeed, that! 
nad referr'd thoſe who doubted, to Borelli and his Learned Work, but that 
the ſame could not well be read and underſtood but by experienced Maths 
maticians; but foraſmuch as all of them did not entirely agree in their I 
veſtigations of Nature, the unhappy Philoſophers, whom we endeavour t 
confute, might pretend from thence to avoid the Force of this plain Prod 
of a Great, Powerful, Wiſe and Gracious G 0D. 

For which reaſon, he added, if it could convenientiy be brought abodh 
it would be of great Uſe to demonſtrate this Force of the Muſcles, whid 
fo far ſurpaſſes all Belief, upon ſuch Grounds as might eaſily be apprehend 
by a ſenſible Reader, tho* not well vers'd in Mathematical Sciences, 
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= This Conſideration has prevail'd on me to inſert here the following ſhort 
T Digreſion, which may help to give thoſe that are unexperienced, a clearer 
Conception of what Borelli has diſcover'd in this Matter, in which I have 
therefore repreſented the Greatneſs of the Force of the Muſcles as clear as 
I can, without adding thoſe Mathematical Demonſtrations, ſo tedious to 
© (ome, and ſo unintelligible to others; requiring nothing more of our Reader, 
but that, beſides the knowledge of a few and common Mechanical Inſtru- 
ments, he underſtands never ſo little the Uſe of the Tables of Sines, and the 
Computation of plane Rectangular Triangles, which may be learn'd by any 
E reaſonable Perſon, if he be rightly inſtructed, in a Week or leſs ; in caſe he 
© thinks this great and convincing Proof, of the Perfections of his Creator, de- 
ſerres ſuch Pains : However, if there be any who have no Inclination this 
way, they may paſs by theſe Demonſtrations, and proceed to the following 


Matters. | 


Sect. XVII. Brief Demonſtration of the Force of the Muſcles. 


I. Now to repreſent to an ordinary Capacity, and convey, in ſome. 
© meaſure, to the meaneſt Underſtanding a clear and\diſtin& Notion of the 
great Force of a Muſcle, as it were by Gradations: Let us ſuppoſe 
(Tab. VI. Fig. 1.) that the Muſcle K DQ, is the Deltoides ; of which 


| mention has been made above (Sect. 14.) whoſe Office is to lift up the 


| Elbow. 

; 2. This, according to Borelli, Prop. 82. is a Radius Muſcle, compoſed of 

ſeveral Plumitormar Muſcles, like HZ QL, and GVP W. See below 154: 

| 3. Let us here, for Plainneſs and Conveniency ſake, imagine this Muſcle 

— Un only of theſe two Plumiformar Muſcles, viz. HZ QL, and 

VP W. | 

E 4 How this Force will be calculated, when the Muſcle is compoſed of 

| more Plumiformar Muſcles than two, will be made appear hereatter. 

F. Theſe Muſcles are called Plumiformar ; becauſe that in GVP W, the 

& moveable Tendon, DG has inſerted into it, on both Sides, a great num- 

ber of carnous Fibres, as G V, G W, all which, like the ſingle Feathers of 

2 Quill, run parallel to each other, and are faſten'd to the oppoſite Tendon. 

VW, which being immoveable, cannot follow. | 

6. Seeing, therefore, theſe carnous Fibres, GV and G W, are both of 

them faſt and immoveable at VW; and ſeeing, that each of them is to be 

contracted by a Power, be it what it will; the r, from Ge . be, that of 
0 


@ neceſſity they are to be drawn upwards, together, from N. 

7. After the ſame manner, likewiſe, the Point H is drawn up to O, in 
be other Plumiformar Mufcle HZ QL, by the Contraction of all the la- 
teral Fibres, as HZ and HL. 

9. We ſee, that the Points H, G, or rather the Tendons, DH and 
5 G. being liſted up to O and N, the Point D, and therewith the Ten- 
. ** D, muſt neceſſarily follow directly, and be drawn up, in a Right Line, 
. 1 


9. If: 
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9. If the Forces, which draw the Points H and G * AM Q and? 
be equal, the Obliquities or Angles, HD X and G DN, muſt certainly 
be equal alſo; then taking this for granted, as we ſuppoſe it is, it follows 
that there will be an Equality in the Muſcular Fibres, aforementioned, no 
only as to their Obliquitiesor Angles, NG M, NG R and OHL; OH7 
which theſe, and all the other Fibres form with their moveable Tendons 
HYQ and G; but there will alſo be an Equality as to their Forces. 

10. Theſe Angles, HD X and G DX, as alſo, V GN and W GN 
and in the other Muſcle, ZE HO and LH O (which form the Directions 
of the obliquely drawing Forces D G or D H, with the Dire&ion of th: 
perpendicularly drawing Force DX ; and of the Muſcular Fibres, G V, GW, 
or HZ, HL with their moveable Tendons) we hall hereafter, for Brevity 
ſake, call Angles of Obliquity. | | 

11. Toproceed ; let B be the Elbow upon which the Weight T hangs; 
let BI A be the upper Bone of the Arm or Humerus ; let K E FA be the 
round Bone thereof, which can turn in the Cavity E F, in the Shoulder, about 
the Center C; and laſtly, let the Tendon DK I, which is inſerted in the 
Bone at I, touch the round Bone at K, at the Extremity of it. 

12. Thus it muſt appear to every one, that when the Tendon D KI (8) 
is drawn up to X, according to the Line K X, the whole Bone I BA, wil 
turn about the Center C; and K will be moved to n, and B to ; tis plain 
the Weight T, by the contracting Power of the two Plumiformar Muſcles, 


muſt thus be lifted up. 
13. 19 0 therefore is a ſhort Deſcription of the Action of the Muſcle 


Deltoides, | when it lifts up the Weight T hanging upon the Elbow B; or tz 
ther Poiſing it in Equilibrio. 

14. To enquire further into the Force of this Muſcle, let us begin from the 
Weight T, and proceed upwards to the Muſcle. 

15. This Weight T, according to the Obſervation of Borelli, (Prop. 84) 
is found to be 55 Pounds; which (the Weight of the Arm being included) i 
what being hung at the Elbow may tolerably be ſupported. 

16. Since the Weight T draws the Bone of the Arm B AI downwards 
and the Tendon I K D, draws the ſame upwards, by the Force of tht 
Muſcle DQP; 

17. It is eaſy to perceive (and is what has been obſerved before) thi 
theſe two Powers here do reſiſt each other, like the Steelyard, or Angular Br 


lance, BCK. | | 
18, We likewiſe ſee that the Arms of this Balance BC and KC, are 0 


very unequal Lengths. | 
is Now every Body knows that a Weight, ſuch as t here, drawing with 
a Chord tr DK, the ſhorteſt Brachium, or Arm, C K, muſt be much great! 


than the Weight T, which hangs at the longeſt Arm CB, to cauſe tlen 
to balance one another, | 

And therefore we ſee, by theſe unequal Brachia, BCK, that the Force 
of the Muſcle DQ, which draws the Arm K C, inſtead of the Weight, 


muſt be greater than the Gravity of the Weight T, or 55 Pounds. 1 
̃ 21, 
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21. To proceed then to ſhew how much the Force of this Muſcle muſt 
be greater than the Weight T: It is a known Rule in Mechanics, that if the 
Weights T and t, are faſtened to a Balance of unequal Arms turning at C 
(which either hang ſtreight down, as in Tab. VI. Fig. 2; or makes an Angle 
ar C, as in Tab. VI. Fig. 3.) each of them drawing at right Angles at K and 
B, the reſpective Arms of the Balance, the Weight # hanging at the ſhorteſt 
Am K C, muſt be, in order to make an Equilibrium, ſo many times greater 
than the Weight T at the longeſt Arm; as the longeſt Arm B C, is longer 


chan the ſhorteſt Arm K C. 


22. Every one that doubts of this, may from Experience be convinced, by 
making ſuch Balances or Steelyards, which may be effected, by bringing the 
Gravity of the Arm itſelf in ſuch a Poſition with the Weight, as mathema- 
tically ro obſerve an Equilibrium therein. 

23. Now, granting the Rule (21.) to be true, as it apparently proves to 
be; Borelli finds (Prop. 84.) by exact Scrutiny, that the Length ot the Elbow 
BC (Tab. VI. Fig. 1.) from B, where the Weight T is ſuſpended to C, the 
middle of the round Bone or Joint (which Length B C, makes the longeſt 
Arm of the Balance) is fourteen times as long as K C, the half Thickneſs of 
the ſaid round Bone K E F A; the Semi-diameter of which makes the ſhort- 
eſt Arm of the Balance. | 

24. For which reaſon then, according to the foreſaid Rule (21.) the Ten- 
don KD, drawing from the ſhorteſt Arm K C, ought to have fourteen times 
the Force of the Weight T, in order to reduce the whole to an Equilibrium. 

Now this Weight T, according to (15.) the Obſervation of Boreli, is 55 
Pounds: So then the Force wherewith the Tendon K D muſt be drawn up 
by the Muſcle, or by the Weight t, in order to maintain the ſaid Equilibri- 
um, is equal to 14 times 55, or to 770 Pounds. 

25. And thus we fee how much the Force, which the Muſcle DQ ex- 
erts, muſt over-balance the Weight T, which it raiſes up only from the Head 
of the Steelyard B CK; becauſe it draws the ſhorteſt Arm K C. 

26. For inſtance; imagine the Tendon K D continued to r; and further, 
ſuppoſe the Weight :, hanging perpendicularly from the Pulley at r, and fo - 
faſten d to the. Tendon K D, that the Pulley may play (or run round); *tis 
manifeſt, that the Weight + muſt amount to 770 Pounds, if it Poiſes the 
Weight T, or makes an Equilibrium with ir. 

27. But now if this Force of 770 Pounds were to be produced by two other 
Forces operating obliquely, according to DG and DH (inſtead of the 
Weight t, whoſe Power is directed by the Strait Line K Dy) we ſhould per- 
ceive this Motion to be, according to what the two Plumiformar Muſcles, 
HZQLand GVPW, muſt neceſſarily be apprehended, by their moveable 
Tendons, DQ and DP, to produce. 

28. It is then plain, that each of theſe two Plumiformar Muſcles, H Z QL 
ad GVP W, muſt raiſe the half of 770, or 385 Pounds; it being granted, 
that the Forces, as well as the Angles of Obliquity HD X and G DX (10,) of 
ach Plumiformar Muſcle, are equal to one another. 

29. There — 


TE 
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29. There does therefore occur in this Muſcular Structure another Machine, 
or rather a Pulley, whereby we may learn, that the Plumiformar Muſcles 
will each of them exert a greater Force than 385 Pounds, or 770 Pounds to- 
gether; and this Augmentation of their Force is owing to the Alteration of 
the Line of Direction of the Power which here draws, by theſe two M uſcles, 
obliquely ; deviating, at the ſame time, from the direct Line K D Xr, and 
forming the Angles K D G and K DH. 

30. To prove this, ſuppoſe (Tab. VI. Fig. 4.) a Weight K, of 770 Pounds, 
hanging at a Cord, K Dr, which turning over a Pulley r, has at his other 
End another equal Weight t, viz. of 770 Pounds, capable of ſupporting the 
firſt Weight K. 

31. Now let it be imagined, that this Weight ; is taken quite away; but 
to ſupply its place, two other Weights are ſubſtitured, viz. P and Q; the 
Chords of which Weights, viz. PA D and Q- D, run about the Pullics » 
and b; and both are faſten d to the Rope X Dat D; and form the Angles 


\zDX and b DX. 


32. It is plain, that if the Ro” P and Q be equally heavy, and the 4. 
gles of their Obliquity (10.) GDX and b D N, be equal, each of them muſt 
raiſe the half of the Weight K, which is computed to be 770 Pounds; that 
is to ſay, cach muſt raiſe 385 Pounds. 

33. This is what is obſerved before in the Caſe of the two Plumiformar 
Muſcles, Z QL and VP W, (28.) with no other Difference than here, in- 
ſtead of the two Plumiformar Muſcles, two Weights, P and Q, are ſubſtitu- 


ted, to render _— more intelligible. 

34. But here occurs another notable and known Truth in Mechanics: If 
two equal Weights, P and Q do hold in Equilibrium a third Weight K, 
with the Apparatus of Cords repreſented here, in Tab. VI. Fig. 4. and deſcri- 
bed (31.) each of thoſe two Weights, P and Q, muſt be ſo many times hes- 
vier than the half of K (or 385 Pounds) as the Line D G is longer than DX, 

35. Obſerving at the ſame time, that the Ratio (or apparent Length with 
reſpe& to each other) of the Lines DG and DX, are found by taking ad 
libitum, a Point, as X, in the extended Line K D, and from thence drawing 
the pricked Line X G, ſo as to make the right Angle GX D. 

36. To know then how many times the Weights P and Q are each of them 
greater than the half of K, or 385 Pounds, we need only — 0 many 
times DG is longer than DX | 

37. And this is found by knowing the Chord of the Argle of Olli, 
G DX (or the Number of Degrees ſubtended by a Line falling at right An- 
gles at X, and cutting part of the Arc of a Circle at the Points X or G, the 
Center of which Circle is to be at D): Therefore, having found the Angle 
GDK. the Angle DG X is known of courſe; becauſe the whole Triangles 
being rectangular, the two Angles, G DX and DG XN, mutt be equal to 
one Right Angle, or to the Angle DX G 

38. After which (35.) drawing a Line at pleaſure, d x (Jab. VI. Eg. 5.) 
and ſo as it may be divided into 385 Parts, by a Pair of Compaſſes, and 


drawing from it at x another Line x m, which makes the Right Angle d 2 
an 
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39. Then if we meaſure the Line dg, with the Compaſſes, and obſerve 
how many ſuch Parts (of which 385 make up the Line d x, in this inſtance). 
ne contained in the ſaid Line 4g, we ſhall find, in this caſe, the Parts of dg 
to amount to about 442,4. Whereby it will be known that dx in Eg. 5. or 


DX, in Fig. 4. : Is to dg, or DG:: As 385: To 442. 
And according to the Rule (34.) that the Weight P or Q, will each of 
them amount to 442 Pounds, and conſequently ſo far exceed the half of K, 


being 385 Pounds; By this way, even thoſe who do not underſtand Mathe- 
matics, may be made to apprehend theſe Demonſtrations! = Ws 


41. But they who have made the leaſt Progreſs in that Science, and are 


but. iolerably verſed in the Calculations of Plane Trigonometry, may, without 
this round-about way ot Admeaſurement, or making the new Right-angled 
I Triangle dx g, (Tab. VI. Eg. 5.) have recourſe to the Tables of Sues, Se- 
| ants and Tangents, with the ſame eaſe as if the Line DX (Fig. 4.) were really 


divided into 10,000,000 of Parts; or, if ſo much Exactneſs be not required, 


* 


42. For if you ſearch thoſe Tables for the Secant Line of ſuch a number 


of Degrees as the Oblique Angle G DX contains, you, have exactly the con- 


2 — 


ſtituent Number of Parts of the Line DG. ́ | 0 6 
43. And comparing theſe 10.000,000 Parts, with the Number found in 
the Secayt correſponding, you will have the Proportion of DX to DG; or 
know how many times D G exceeds D X in number of Parts; and conſe- 
how much heavier the Weight P is than the half of the Weight K. 
herefore it appears, Eo Ern; ß 
44. That as the Radius, or 10.000,000 : To the Secant of the Angle of 
Obliguity G DX: : So is DX: To DG; or (36.) the half of the Weight K, 
tothe Weight P. | * | wed dab 
45. Now to bring this home to our Caſe, Boreli finds (Prop. 82.) that the 
Obliquities of the Tendons DG and HD (Tab. VI. Fig. 1.) upon the Ten- 
don K DX, viz..the Angles X DG and X DH, are equal, each, to 3o De- 
grees; and the Secant of 3o Degrees, as appears by. the ſaid Tables, is 
, at on Le as e F 
46. Now ſince an Inconveniency attends the Gteatneſs of theſe Numbers; 
nd/ ſince the Calculation here before us does not ſeem to require ſo great 
Eactneſs, the Proportions may be ſufficiently expreſſed, tho' as many Eer- 
ters, or Cyphers, be cut off from each of theſe Numbers (viz. 106.600;00 and 
11,5470,05) as ſhall be thought convenient; that if from each five Figures 
or Cyphers be laid aſide, the remaining Proportion, 100 and 115, will ex- 
preſs this Matter clearly enough: Therefore, if DX were to be divided into 
loo Parts, DG would as much exceed DX as 115 exceeds 1ov.-. - 4 
47. Suppoſing the Caſe to ſtand thus: Theſe 100 Parts (or the Radius) ac- 
cording to (34.): Are to 115, or the Secant of 3o Degrees (or DX to GD) 
A8 385 Pounds, or the Half of the Perpendicular Weight K: To 442 
Pounds, or the oblique ſuſpended Wa P, (Tab. VI. Hg. 4. * | 
7 N | Which 


quent] 
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Which is in brief thus; DX: GD:: K: P, or the ſame in Number. 
$00 3115-33 335 £ 425 2 f 
48. Now this Weight P, repreſents the Force of the Plumiformar Muſe: 
GVPW (Tab. VI. Fig. i.) which therefore in this caſe muſt be 442 Pound; 
49. And thus we ſee how the Muſcular Force, which was augmented be. 
fore (24 and 25) by the ſhortneſs of the Arm of the Steelyard, is here ye 
more augmented by the Obliquity of this Draught, tending towards DG: 
namely, from 385 to 442 Pounds. | 
Fo. So that in caſe the Tendon DP, were lengthened to s, and moved x MW 
bout a Pulley there, a Weight q, mult be ſufpended to it there; and likewi{: for 
one of the ſame bigneſs muſt draw the Tendon PQ, to the end, that h) _ 
making together 884 Pounds, they may raiſe directly, or perpendicularly, tte M. 
Tendon DK, by their Oblique Draught; whoſe Force, according to the Di. (25 
rection DX, is equal, only, to 770 Pounds. 
51. But if, farther, we ſhou'd again remove the Weight , as before, ad 992 


raiſe the Tendon D G, according to the Direction DP, with the ſame Force 
of 442 Pounds, by the help of the two obliquely acting Powers, according to {MW bun 
GV and GW mul 
52. The ſame Machines or Pullies occur here as before (29, &c.) (Tab. VI Mut 
Fig. 4.) and the ſame Properties in all Points. | kept 
53- And it follows (32 and 33.) that the Powers GV and GW, acting ac- 6: 
cordingly (Tab. VI. Fig. 1.) each will raiſe to the half of 442, or 221 Pounds the 
54. As alſo, that the Force G W, in order to operate as aforeſaid, mut 2 H 
be as many times/greater than 221 Pounds, or the half of the Weight 9, a 1 the! 
GW is longer than GS; ſuppoſing again (35.) that GSW is a Right Angle 64 
55. The Proportions of both which, GS and GW, are found, if the Al: (Tab. 
of Obliquity SG W be, moreover, known; after the ſame manner as we hay Fibre 
fhewn above (from F 35 to F 44.) clude 
56. That is (by the Rule 44.) As the Radius, or 100,000 : Is to the & bres 
cant of the Angle of Obliquity, S GW (or by 34) : : So is the Half of 242 0 GM 
221 Pounds : To the Force that muſt a& according to G W. 65. 
57. Now, in order to diſcover the Power of this laſt Force, Borel! find ſuſper 
(Prop. 82.) that the Angle of Obliquity, SG W, made by the contracting of the Bit "> b 
carnous Fibres GW. with their moveable Tendon GP, is an Angle of 8 De. bre m 
grees; the Secant of which (ſtriking off the two laſt Cyphers) appears by tix muſt 
Tables to be 100,982 : 58. $01 
58. And conſequently, according to 5 47, or 
As 100,000, or the Radius: To the Secant of 8 Degrees, or 100, 982: T G, 
So is the Force of 221 Pounds drawing directly: To 223 Pounds; or the WF ' 
Force which draws obliquely, according to G W, when it raiſes the ſaid 22! * 
Pounds perpendicularly, according to the Direction GS. 1 5 
Which in ſhort ſtands thus; - 10 
100000 : 100982 : : 221: 223. Lr 


59. So then the carnous Fibre G W, exerts a Force of 223 Pounds in thi k 
Caſe when it operates ſingly; and when the Plumiformar Muſcle G VPV, *Elb 
has no more than this only moveable Fibre G W on this fide. 


60. We 


| plumiformar Muſcles, as G VP W and HZ Q L, 
dle, or Deltoides, is compoſed ; and ſince each Plumiformar Muſcle has two 
| Sides, each of which (59.) exerts a ſeparate Force of 223 Pounds, and 
joyntly a Force 
format Muſcle GVP W. 


The Religious Philoſopher. 93 


60. We will ſuppoſe it to be really ſo, in order to render it more intelli- 
ible to unexperienc'd Perſons; and atterwards briefly ſhew, how it wou'd 
de, in caſe there were in each half GP W, of the Plumiformar Muſcle, as 

many more Fibres as may be imagined. : YN. 
61. In the mean while, ſince according to this 100 padre. there are two 
which this great Muſ- 


of 446 Pounds; this then 1s the Force of the whole Plumi- 
62. Thus we ſee that this whole Deltoides, conſiſting of two Plumiformar 


| Muſcles, or four half Sides thereof, by the Force of the Steelyard B CR 
| (:5.) does balance, by the firſt oblique Draught of the Muſcular Fibres, 
6V, G W, and H Z, HL, a Force, or Weight, four times 223 Pounds, or 


$92 Pounds. 2 
So that inſtead of the Force of each carnous Fibre G W, Cc. there 


bung, ſuſpended, a Weight p, of 223 Pounds to each; four ſuch Weights 


muſt operate with the ſame Force, as the four ſides of the two Plumiformar 
Muſcles ; and thereby the Weight T, hanging to the Elbow B, wou'd be 
kept in Equilibrium. 

63. Now to paſs on further to a greater Augmentation of the Force of 
the Muſcles, produced by the Structure of the carnous Fibres G V, GW, 
ZH, HL, &c. which are moveable, and alſo produced by the Texture of 
the Muſcles themſelves. 

64. We find, after the niceſt Scrutiny, that theſe Muſcular Fibres W G 
(Tab. VI. Fig. 1.) have ſeveral little hollow Interſtices ; which, whilſt the 
Fibres are extended lengthwife, as AB C DE (Tab. VII. Fg. 1.) are in; 
cluded within Right Lines; but when the Power which extended theſe Fi- 
bres ceaſes, theſe Interſtices appear in circular Figures, as wg, &c. (or 
GM W, Tab. VI. Fig. 1.) 

65. If now by the Fibre W G being immoveable at G, a Weight T, 
ſuſpended to it, muſt be raiſed ; tis plain, that in performing ſuch an Acti- 
on, by any Force (whatever it be) the Breadth or Thickneſs of the ſaid Fi- 
bre muſt be imagined to be encreaſed ; and the Length, at the ſame time, 
muſt neceſſarily be diminiſhed. 

So that the Parts AB C D E (Hg. 1. of Tab. VII.) being dilated, or made 
wider, do aſſume the Figures ab de; by which the Length of the Fibres 
VG, becomes viſibly ſhortened ; viz. from WG to ug; and the Weight 
T, at the ſame time, is raiſed up to :. | 

66. This Tumefaction, or Swelling of the Fibres, which compoſe the 
2ody of the Muſcle, does palpably appear in ſeveral Parts of our Bodies; 
nd in ſeveral particular Muſcles, which contract themſelves in the Exerciſe 
of their proper Functions. — 

Let any Man, with either Hand, take hold of his other Arm juſt below 
the Elbow, to convince himſelf, whether or * he does not feel the gs” 

| 2 
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of the Arm ſwelling and contracting themſelves, when he opens and ſhuts | 
the Fingers of the Hand, which he ſqueezes that way below the Elbow. 
67. Now whether the Figure of theſe long Particles, or little Tube 
ABCD E (Jab. VII. Fg. 1) be round, as a bed e; or whether they may 
be imagined Square, as abcde, the better. to determine their Co operation 
with other Fibres, we ſhall not pretend here to decide ; it being a Matter 
foreign to our preſent Purpoſe. | | - _ "_— 
68, Neither do we here enquire after what manner, or by what Cauſes the 
Interſtices A B C, ©c. become thicker, or how they aſſume the Form d 
abc, Cc.; concerning which, we leave every Man to enjoy his own Opp 
nion, till the true and certain manner thereof be clearly and incoateſtably de- 
monſtrate. 72 | 
69. This is certain, that each carnous Fibre, as W G, conſiſts of a mul 
titude of little Inſtruments, as AB C D E, each of which do become thicker 
and ſhorter in Motion. g * 
70. The. truth of the laſt, appears experimentally from above (66.); it te- 
mains therefore to ſhew theſe little Inſtruments, a, 6, c, d, e, f, &c. ( Tab. VII, 
Fig. 2.) in each Thread, ap, where a Contraction happens (and conſe: 
quently the Breadth muſt be augmented) are very many in Number, and the 
Minuteneſs of each, exceeding fine. | * 
71. Let us ſuppoſe, in Tab. VII. Fig. 3. ae to be a Fibre with Interſti- 
ces; which, in its utmoſt Extenſion, reaches to e, or is of the Length ag; 
at the Tendon whereof a Weight 4 being ſuſpended, it is held in an Equi 
librium; but as ſoon as ae is contracted to à d, the Weight q is railed 
to P. lin 5 | 
72. Imagining this Fibre ae to conſiſt but of one Machine, wiz. abcd 
it wou'd be able to raiſe the Weight q up to P; becauſe the Line à e wou'd 
even by this means be contracted to a !. | 7 
z. But that this will not anſwer the Motion of Muſcular Fibres, which 
we are here accounting for, appears; | | | 
. © Firſt, Becauſe when the Machine ae is ſo long, the Thickneſs hc, would; 
be incomparably greater than we now perceive in contracted Muſcles. 
74. For if a double Fibre a e, were two Inches long, which by Contract 
on ot Swelling, muſt be blown up into the Circular Figure abc d, the ſaid 
Circle would be 4 Inches, and its Diameter he, above one Inch and a Quat 
ter; as is plain to thoſe who know that the Circumference of a Circle is t 
the Diameter, As 22 to 7, or thereabouts. F 
575. We ' have choſen here to repreſent an extended Fibre rather by a long 
Line, and a contracted one by a Circle, than by a Tube and a Globe, 8 
which their Reſemblance bears greater Affinity ; becauſe we wou'd rende 
the matter as intelligibleas may be to all Capacities. | 
a 76. Secondly, If the whole Fibre conſiſted of one Machine only, as a bed 
nd one ſhou'd cut it acroſs at b c, the whole Fibre would at once be dilt 
bled from contracting, or exerting its drawing Power, ſo that it could ge- 
ver draw itſelf back to a, but more eſpecially, if the Contraction be pete 


ormed by filling the Machine, or by the Expanſion of any Matter ny 
I therein; 
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therein ; but in a Muſcle cut acroſs, Experience proves a Motion ot Con- 
W ::a&ion, even after its Fibres are cut aſunder. | 
= 77. It now the Fibre conſiſted of two Machines, a ł mand g hdi, and 
& wich ſhou'd be be divided from one another at 6 c through g, the firlk Ma- 
chine muſt be contracted to a, and the ſecond to d. | 

278. But if this ſhould happen at ł mn, the Part a km being cut through, 
E would not be able to contract itſelf to a; not to mention the too great Thick- 
bels of E (as was obſerv'd before concerning 6 c) for this would be equally 
E contradictory to Experience as the former. 
79. Hence we are taught, that (Tab. VII. Fig. 2.) when the Fibre is cut 
through at b or g, or k or /, or wherever it be, each Pärt is drawn back to 
its Tendon to which it is faſtened, that is, to a and p ; for Inſtance, if the 
Fibre be cut at g, the Machines between a and f are drawn to a; and thoſe 
between g and / to p; and thus we ſee, that by this means the Cut made 
through any. Muſcle is viſibly larger than the Knife which made it. 

So. From whence we may conclude, that on both ſides of the Cut, whe- 
ther at g, b or elſewhere, there muſt remain ſome Machines unwounded, which 
E hare in them a contracting Power, notwithſtanding the Separation; and by 
this means the Fibre is drawn inward, or contracted, after it is cut through 
in any Part. 

Br. For if either Side ſhould be left deſtitute of theſe Machines, ſo that none 
vere to be entire or uncut, the Conſequence mult be, that that Side ſo de- 
prived of theſe Machines, could not be in a Condition to contain the Mat- 
ter which is the Cauſe of the Fibre's ſwelling ; and conſequently the Fi- 
bre _ not be actuated by any Power which would draw it towards its 
| Tendon. ol 

| 82. But ſeeing it is ſcarce poſſible to cut a Fibre through ſo near @ or p 
© (viz. at m or n) but that the Parts, as we find by Experience, do ſhrink on 
boch ſides, as well the ſhort ſide as the long, to their reſpective Places. 
33. It follows then, that how little a Part ſoever, ſuch as a or I, be cut 
off from the Fibre on one ſide, ſceing it ſhrinks back, it muſt neceſſarily 
E Gnt2in ſome Machines, at leaſt one entire one, in it ſelf. 

& $4. And conſequently from hence we may plainly conclude, that the Ma- 
| chines, whereof the Fibres are compoſed, muſt always be, each of them in 


E Smallneſs, | 

E 35. From whence then it follows, that the Number, at the ſame time, 
| of theſe Machines, if the Fibre be of any conſiderable Length, mult be very 
eat. 

ds. Beli (from whom the Reader may receive ſufficient Satisfaction, 
concerning the Multitude and Minuteneſs of theſe admirable Mechaniſms, 
a 55. 115.) maintains, that fince every Fibre is ſmaller than a Woman's 
Her; each Cavity A, B, C, D, E (Tab. VII. Fg. 1.) which being con- 


87. Now 


N — 
e * — — 


5 
— 


g 
j 
1 
41 
1 
| 


particular, ſmaller than the Parc cut off; and therefore of a wonderful. 


Ice, forms à Machine, a, " therefore be finer than the ſaid 
E 21G, 46446 


— 
- 


— 
— 
— ö ¹mn 2 


96 - The Religious Philoſopher. 


87. Now if theſe Machines be as broad as long, each Fibre will conti 

as many of them lengrhwiſe, as there can lie Hairs breadth-wiſe on the ſai 
length of this Fibre. | 

88. But according to the Calculation of the ſaid Boreli (Prop. 115.) fify 

Fibres, 1 — by one another, do not amount to the ſpace gf 


one Inch. 
89. Wherefore, according to this Computation, fifty of theſe Machine, 
mult go to conſtitute a Portion of a Fibre of one Inch in Eength. 


go. But for Caution ſake, and to keep within Compaſs, that Author does 
not calculate above twenty Machines for every Inch of Fibre. 

91. Which Calcylation we may ſafely allow him; becauſe if any one my 
think it more convenient to imagine theſe Machines not to be altogether 2 
broad as long, here is room enough to humour any ſuch ConjeRure : For 
by this means, theſe Machines will have their Length exceeding their Breadth 
by g, :.e. they will be more than three times as long as broad. 

92. To return then to the Force of the Muſcles : There appears here, in 
each Fibre, a new Inſtrument of the following Structure ; viz. 

Firſt, We ſee, in Tab. VII. Fig. 1. a great Machine W G, conſiſting of (e- 
reral ſmaller ones, as A, B, C, D, E, Cc. 

Secondly, That they are ſo formed, that each little Machine, A or B, be- 
ing contracted by a particular Force, into Circles or Squares, or other Figures, 
i. e. expanded, as at A or B, &c. or otherwiſe (in another Form) at a or 
b, Cc. contributes its ſhare towards raiſing the Weight T. 

Thirdly, That being joyned, or linked, to one another at a, b, c, Cc. they 
do likewiſe aſſiſt each other in raiſing the ſaid Weight. ; 

Pourthly, When this Machine, wg, conſiſts of more or fewer little Ma- 
chines, as a, b, c, Ce. which operate here at the ſame time, the Weight I 
muſt accordingly be raiſed to a greater or leſſer Heighth (as the Number of 
Machines are multiplied or diminiſhed) and conſequently the ſame Weight 
T, will be moved with greater or leſs Velocity : For Inſtance ; if there be 
ten times as many little Machines, contracting themſelves, the Weight T 
will be raiſed ten times higher; and at the ſame time, it will acquire ten 
times more Velocity. | | 

93. All theſe Properties being ſo uſeful and neceſſary for a right Concep- 
tion of the Motions of the Muſcles ; and being a neceſſary Conſequence re 
ſulting from their Structure; we ſhall endeavour to demonſtrate them by 1 
Machine (adapted by Mechaniſts to other ſort of Uſes) which ſeems to have 
a pretty near Reſemblance to the Nature and Office of the Muſcles in gene 
ral, and to give the beſt Light into this Matter. 

94. Let us then ſuppoſe a Machine (Tab. VII. Fig. 4.) in which a Weight 
T, hangs at a Cord, which being wound about the Pullies r a, 2 a, Oc. and 
16, 26, Cc. in the manner deſcribed by the ſaid Figure, is terminated and 
faſtened to the Nail d. 5 

Then to each Pulley, at 16, 2b, 36, 46, let there be ſuſpended an equi 
Weight, ghmn; which four equal Weights, preſſing altogether dow!- 
wards, the Weight T will be thereby raiſed up and kept in Equilibrio. 1 

3 95. No 
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95. Now we may ſee in this Machine of Pullies, all the ſame Phenomena 
which have. been manifeſted in the Muſcular Fibres (92.); namely, that the 
| whole Structure conſiſting of many little Machines, each does, by a proper 
Force, bear a reſpective Part in raiſing the Weight z ; which altogether uni- 
ted, accumulate their Powers ſo as to prove mutually aſſiſting the one to the 
ther. 
0 96. For if the Cord be carried only from : through 1 a, 16, and termi- 
| nating at e, be there faſtened to a Nail; we have a Machine, which acting 
by the ſole Power of g, raiſes t. And in caſe the Cord be continued from 
the Nail e, on to the Pullies 2 a and 26, and be faſten'd to another Nail 
ne my at /; this will be a ſecond Machine acting by the Power h ; which, if it be 
her as joy ned to the firſt, will help to raiſe the Weight t. 
: For 97. If theſe Machines and Weights be multiplied, by continuing the ſaid 
readth Cord farther on thro'3 4 and 3 6 to i, and from thence thro 4 a and 46 to d, 
and ſo on, and a diſtin& Weight ſuſpended to each, as m and n; 
ere, in We ſhall have a great Machine produced from all theſe little ones; in 
| which the three firſt things expreſſed in 5 92. and repeated in 5 95. will 
of ſe · ¶ occur. | 
98. We ſee likewiſe, that the fourth thing deſcribed (F 92.) which ſeems 
3, be- MW tobe of the greateſt Importance in this Muſcular Demonſtration, does here 
igures, meet with an exact Reſemblance ; viz. by how much the number of little 
at a of Machines is multiplied, by ſo much the more ſwiftly will the Weight et be 
raiſed up. | 
they 99. This is eaſy to be apprehended by Conſideration, without the Cir- 
cumſtances of Demonſtration ; for if g only acts on the firſt Machine, which 
> Ma is ſuppoſed to end at e (96.) and the Center of the Pulley 1 5, being firſt 
zht T IMF at r, is drawn down to 1 6, ſo that it has twice 1b added to its Length, 
der of in a determinate ſpace of Time ; ſuppoſe in one Pulſe or Second of a Minute, 
Veight WW the Weight # will be raiſed to T, in the ſame ſpace of Time the heighth 
ere be W of « T, which is equal to twice 1 b xr. 


ht T Becauſe the Pulley 1 6 being thus run down from yr to 1 b, the whole Cord, 

re ten 14, 16, e, paſſes thro' the Pulley 1 a; which Cord retains, as we ſee, on 
each of the two Sides, viz. on the Side 14213, and on the ſide 1 6 e, 

neep- the length of 1 by; and conſequently is twice the length of 1 þ y. 

ce te Now in proportion to the quantity of Cord running thro' the Pulley 1 a, 


by 2 WF the Weight ? muſt be raiſed from t to T; which muſt neceſſarily be twice the 
5 have length of 1 br. 


gene- 100, If now we joyn the Second Machine, the Cord of which ends at the 

Nail f, with its particular Weight 5, it may be eaſily (96.) inferred, that 
ſeight when both the Powers g and h concur in their Operation, to draw down the 
c. and two Pullies 1 6 and 26, from r and ry, which are above (the length of 167 


1 and or 2br, which are equal) in ſuch caſe, I ſay, it may be inferr'd, that four 
times the Length of 1 b y paſſes thro' the Pulley 1 a, exactly in the ſame ſpace 
equal of Time; as may be ſeen by the four Cords, A, B, C, D; and conſequently, 
down that the Weight et will be raiſed to T, the heighth of 1 br, multiplied by 
tour, in the ſaid ſpace of Time. | 1 

- 101, 
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101. It therefore theſe Machines and Powers, m, u, Cc. were to be fur: 
ther multiplied, and all the Weights drawn down together in one Second d 
Time, it is plain that the Weight t, according to the number of Machine, 
mult always, in the ſame ſpace of time, be raiſed higher; and conſequent) 
move with greater Velocity. | | 

And thus what is ſaid (92.) concerning the Force of the muſcular Fibre; 
15 demonſtrated 1n this Machine. 

102. Now, ſince this Machine of Pullies operates after this manner; tho 
who are verſed in Mechanics know that it is endow'd with the following Pro. 

erties. 
, Firſt, That altho' we take a greater number of the ſeveral little Machines 
and the Weights g, , n, u, that draw them, yet they, joyned all of them to- 
gether, will not be able to raiſe or poiſe in Equilibrio a greater Weight than 
t or T.; Which g only, operating by itſelf, cou'd poiſe the ſame way. 

Secondly, But the Velocity, wherewith the Weight # riſes to T, will, by 
the Multiplication of theſe Pullies, be proportionably augmented ; viz. by 
how much the number of theſe Pullies are encreaſed, by ſo much ſwitter wil 
the Weight ; riſe up to T. 

103. To prove this, let us ſuppoſe the Pullies, 46, 36,.26, 16, (Tab. VII, 
Fig. 5.) to be each of them brought inwards to r, r, r, r, by the Gravitation 
ot the Weighs T, T, falling down to t, :; ſo that the Pullies on each fide, 
to wit, t a, 2 &, 3 a, 4 a, may be in the common ſtreight Line 4 Q, indiſci- 
minately equal with the others, 16, 26, 3 b, 46; the ſtreight Line, , r, r,r, 
paſſing directly thro' the Centre 1 a, from thence thro' 15, at the Center, and 
ſo on; in this State the muſcular Fibre 4Q is to be apprehended to be ex 
tended to its full Length, and conſequently inactive; and each little Space, 
d d R R, RR S8, SSBB, and BBQQ, will perfe&ly repreſent the little 
Machines of a Fibre which is in the State of Reſt. 

But if now the Side d R be extended both ways to d D R, the Space 
d DRR D d will in ſome meaſure give us a Repteſentation of one ot the 
Machines of a muſcular Fibre inflated or ſwelled up, in performance of its 
Function; becauſe the Cord by which the Weight T J is ſuſpended, is raiſed 
ſo high by the ſaid expanſion or ſwelling, and ſhortned at the ſame time 
much below: By this means we receive a groſs Conception of the Action d 
the Fibres. 

104. Since therefore the Properties enumerated (102.) are very fitly appl. 
cable to this Machine of Pullies, as well as to every Fibre, which it is put 
poſely adapted to repreſent ; it occurs, that the Sixth Obſervation ſhou'd here 
meet with an Application. 

105. Namely, that in order to compute the Force of a Carnous Fibre, ut 
muſt, according to what has been lately proved, multiply the Force of a ſingt 
Machine of any Fibre, by the number of all the little Machines of the ſamt 
Fibre. 

106. Now Borel; computes, ( Prop. 124.) that each of the Carnous Fibres 
of the Deltoides, viz. GW (Tab. VI. Fg. 1.) is two Inches in length. is 
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io7. And, according to $ go. each Inch contains the Number of 20 little 
Machines; five only (tor Exan ple fake) are marked here on the Fibre GW; 
conſequently the who:e muſcular Fibre G M, being two Inches long, contains 

of theſe little Circles, or rather little Globes. | 

108. Each of theſe little globular Machines, G M (5g.) can exert a Force 


ol 223 Pounds, towards railing T, or a Weight of 55 Pounds, which hangs 
it the Elbow; becauſe (by $ 102, and 104.) one fo:e Machine, G M, can 
act as much as 40 in making an Equilibrium. 


109. So that by multiplying the Force of 223 Pounds (which one ſole Ma- 


chine G M exerts) by 40, or the Number of ſmall Machines in a ſingle Fibre 
of the Deltoides, we diſcover the Force of the whole muſcular Fibre G W; i. e. 
| 40 times 223, Or 8920 Pounds. 

* 110. Now ſince this Deltoides is ſuppos'd to conſiſt of two Plumiformar 
Muſcles, each containing two diſtin& Sides, or Ranges, of Fibres, as GVP 
and GP W, in the Muſcle GVP W, as alſo HQ and HQ in the other 
| Plumiformar Muſcle HZ QL, in all four Sides (each Side here being repre- 
| ſented by a * ſingle Fibre GW) we muſt multiply (109. ) this Sum 8920 by 4, 
in order to find the Force of the whole Deltoides, which will then produce a 
Force equal to 35680 Pounds. 


111. Now tho' this proves ſuch a Force in this Muſcle, as perhaps might 
ſeem incredible to a Perſon not conceiving the Demonſtration ; and tho? this 


Force itſelf be more than ſufficient for our Purpoſe, yet we ſhall however ſub- 


join the Demonſtration by which Borel; makes appear a Neceſſity of even 
doubling this Force. 

112. Viz. It is obvious to Perſons skill'd in Mechanics, that a Cord K T 
(the Weight K, Tab. VI. Fig. 6. being ſuſpended to one end of the Cord, 
the other end being at the ſame time faſtened to a Nail T, which renders it 
there immoveable) ſuſtains as great a Weight, or Force, by the Suſpenſion of 
the Weight K alone, as if it bore double the Weight of K. 


113. This is manifeſt; becauſe the Nail T contributes as much to the 


ſtraining of the Cord K T, as if the ſaid Cord K T, had another Weight, , 
equal to K in Gravity, hanging at the other end, which is ſuppoſed to be car- 
ried round the Pulley v; for this laſt Weight K may be perceived to be as well 
Balanced, or kept in Equilibrio, by the Nail T, as by the other Weight m, 
equal to itſelf, 

114. They who deſire to ſee this Matter demonſtrated more at large, may 
conſult the aforenamed Borelli's Ingenious Treatiſe, De motu Animalium, in the 
10th Chap. of the Firſt Part; it will anſwer our preſent purpoſe, if theſe Mat- 
ters be made merely intelligible, for the uſe of ſuch as are not thoroughly 
rerſed in Mathematics. 

115. Now to apply this to the Muſcles (Tab. VI. Pg. 1) it is plain from 
vhat has been ſaid, that the Muſcles there deſcribed, I repreſent a ſort of 
Machine of Pullies; one end of * Fibres GV, GW, ZH, HL being 

faſtened 


ae... 


4 x Vid, Prop, 102, where one Machine keeps the Weight T in Fquilibrixm, and 100 Ma- 
"mes can do no more, | 
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faſtened to the Tendons, V PW and Z QL, which adhere as immoyez}! 
to the Bones, as the Cords in the Machine of Pullies do to the Nails 4 7 
whilſt the other, and moveable Ends of theſe Fibres GV, GW, Z E, HL 
do each of them exert a Force (62.) equal to 223 Pounds; or the Power gf 
each of theſe moveable Ends is equal to the Weight 2, which is ſuppoſed tg 
weigh 223 Pounds : But all theſe tour Fibres operating together, will balance 
a Weight of 892 Pounds. | 

116. If, according to g 112. this Force be doubled, the Force which thi 
Deltoides exerts, by the Poſition of each of its Fibres, amounts to 446 Pounds: 
and the Forces of all four acting together, to 1784 Pounds, beſides the Mul. 
tipiication of this number by 40, which we are going to ſpeak of, and con- 
cerning which mention has been made already, $ 63. 

117. And ſince we have hitherto ſuppoſed, that each Fibre, in theſe De. 
monſtrations, is endowed with one or more Machines, like GM; and for. 
aſmuch as, according to $ 102, and 104. one ſuch Machine, as G M, car 
balance as great a Weight as all the 40 Machines of the whole Fibre GW, 
it will appear, ſince the Force exerted by each Machine is equal, that in or- 
der to Calculate, or make an Eſtimation of the entire Force of the whole Del. 
toides (or of the four muſcular Fibres conſtituting it) we muſt multiply this 
Number 1784 by 40, or the number of Machines in each Fibre, which 2 
mounting to the Sum of 71360 Pounds, is the Force which (according to 
§ 102, and 104.) the Deltoides is capable of exerting. 

118. Here this (Tab. VI. Fig. 1.) may likewiſe ſerve, in ſome meaſure, to 
demonſtrate from the foregoing Principles, the Force of the Muſcles called 
Glutei, when they exert their Power, in raiſing Weights ſuſpended to the Heels. 

119. The Glutzus Major, which is the Muſcle we are to ſpeak of, is, ac. 
cording to Borelli, (Prop. 83.) made up like the Deltoides of Plumiformar Parts, 
120. Suppoſe then B to be the Heel; d the Knee; K E F A the round 
Bone in/the upper Part of the Thigh; the Weight to be raiſed by the Heel h, 
muſt, according to Boreli, (Prop. 85.) be computed to weigh 65 Pounds. 

121. We perceive here, that the Shin and Thigh-Bone together (which are 
repreſented by BC) comprehend in length 31 Semi-diameters of KC, ot 
the round Bone of the Thigh. | a 

122. If therefore an Equilibrium be to be made betwixt the Tendon DR 
and the Weight T; the ſaid Tendon cannot be raiſed to X, by a Force leb 
than 31 times 65, or 2015 Pounds. 

123. And if this Force is to be exerted by two other Tendons, DH and 
DG; each of them will not only bear the half of 2015 Pounds; but becauk 
they draw in an oblique Direction, will ſo much exceed the half, or 1007, 
as DG exceeds DX in length. 

124. But Borelli ſays, in relation to that (Prop. 83.) that the Angle f 
Obliquity X DG and X DH are each of 45 Degrees. 

125. Conſequently (by the Tables of Sines, and caſting away the fire Iaſ 
Cyphers) As the Radius, 100: To the Secant of 45 Degrees, 141: :% 
1007 : To 1420 Pounds. 

126. So that each of the Tendons, D G and D H, being drawn oblique!!, 
muſt be acted on as if a Weight of 1420 Pounds, like DP or a were 
; | ſu pended 
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4 ſuſpended over the Pulley P; otherwiſe their Force will not be equal to the 


Weight or Power which draws K D, according to the Direction K &. 
127. And again; at DG, there are two other oblique Fibres, G W and 


} GV: Theſe, to operate in like manner with the former, will each of them 
contribute a Force ſufficient to raiſe the half of 1420, viz. 710 Pounds, gra- 
itating perpendicularly in the Dire&.on GP. 


128. But becauſe they draw obliquely, the Force which draws according 


; to GW, wi.l ſo many times exceed 710 Pounds, as GW exceeds GS in 


length. . 
129. According to Prop. 83. of Boreli, the Obliquity of this Angle is 


8 Degrees. 


135. Therefore by F 58, 


As the Radius 100000 To the Secant of 8 Degrees, 100952 : : $0710 : 


* To 7167, Pounds. 


131. Therefore each Fibre G W, repreſenting here one entire fide, G PW, 


of this Plumiformar Muſcle, mult in the caſe before us raiſe a Weight of 
716 Pounds. 


132. But further, according to Borellis Computation (Prop. 125.) each of 


| theſe Fibres is of the length of three Inches; confequently each contains in 
| its Compoſition 60 Machines. 


133. Therefore let 716 (the Force found according to 5 130.) be multi- 


plied by 60. 


134. The Product of 716. multiplied by 60, or 43014 Pounds, equal to 


the Force which this one Muſcular Fibre GW (or even the whole ſide of one 


?lumiformar Muſcle, to which this Fibre is ſuppoſed to be equal) exerts to- 


| wards raiſing up a Weight. 


135. Now it being taken for granted, that the Muſcle DQP, conſiſts of 
two of theſe Plumiformar Muſcles GW PV, and HL QZ, containing be- 


twixt them, four ſides : Therefore theſe two Muſcles exerting a joynt Force, 
| will (by means of their four Sides, or four ſuch Fibres as GW) exert a, 
| Force equal to four times 43014, Or 172056 Pounds. 


136. But ſeeing that this Muſcle does adhere at one end to a Bone, as if 
it were a Nail T, (Tab. VI. Fig. 6.) by its immoveable Tendon; and is only 
moveable, ſo as to carry a Weight, like K, at its other end; this Force is 


| therefore yet to be doubled ; becauſe the Muſcle, by its being faſt'ned at one 


end, ſuffers as great a Strain, as if it had an equal Weight ſuſpended over a 
Pulley, at the other end. | 
137. Wherefore doubling 172056 (the great Force of this Muſcle) we find 


| that 344112 Pounds does correſpond to the Power that the Muſculus Glutars 


Major can exert in performing its Function. 
138. And this is what we take to be ſufficient to inſinuate a general Idea 


| Of theſe Matters: If any one deſires to ſee a more accurate and exact Account, 


he may meet with more ample Satisfaction in the ſaid Book of Signior Horellli. 
We have been more brief in this Inſtance of the Glutæus, becauſe we judged 
t a needleſs Trouble to repeat Verbatim what has been demonſtrated more 
fully before in the Caſe of the Delto'des. 

S 2 139. We 


102 The Religious Philoſopher. 


139. We might here conclude this Work, of Demonſtrating the Force ei 
the Muſcles, it ſome Objections did not intervene, which might hinder Per. 


ſons not thoroughly skill'd in Mechanics (tor whoſe ſake we condeſcend to this | 5 
prolix way of Demonſtration) from acquieſcing in the Proofs that have ben — 
deduced from Mechanical and Mathematical Obſervations: Theſe Objegi. WF | 
ons therefore we ſhall endeavour to obviate by ſuitable Remarks or Obſervy, WE 850 
tions 1 

140. The firſt Difficulty that may perhaps be ſtarted, is, that in Tab. VI, WF 75 
Fig. 1. we have repreſented one ſingle Muſcular Fibre in the room of an in- * 


numerable number of others, which conſtitute the whole ſide of the Plumi. W 
formar Muſcle GWP: Moreover, it ſeems agreeable to Obſervation, that I 
one of theſe Plumiformar Muſcles, repreſented by GVP W, is not confined . 
to two Plane ſides, GW and G V P; but diffuſes its carnous Fibres, Pyta- Jy 
mid-wiſe, in great multitudes from a Point, as G, like a Verticilum or Wheel, 
in the ſhape of the Extremity of the inverted Pyramid, VG W : This hap- Wei 
pening from all the Points, G N, @c. of the middle Tendon G D, theſe Fi- — 
bres do in no faſhion repreſent a Plane; but conſtitute the Figure of a petfed 
Body, with Length, Breadth and Thickneſs. | 

141. In anſwer to this; to ſhew that our ſuppoſing theſe Muſcles to con- Part 
fiſt of Plane ſides (which is a method we have judg'd moſt expedient to con- whic 
vey theſe Demonſtrations to the Underſtanding) does not in the leaſt alter or 
enervate the Force of the Demonſtrations; and to prove that the ſame prodi- 
gious Force wou'd manifeſt itſelf from every particular Muſcular Fibre, tho 
the Calculation had been made from a greater number of the Fibres of a ver- 
ticilated Body, inſtead of the two Fibres GW and GV. 

Let ſuch as read this conſider, Firſt, that as we have only taken two Fi- 
bres, GW and GV, for the two ſides of the Muſcle, viz. GP W and GP 
(whether ſolid or plane) ſo likewiſe we have only aſcrib'd half of the Force 
of the whole Muſcle, GVPW, to each of theſe two Fibres, as by (61) 
where the Force of one carneus Fibre, acting according to 8 59. was found to 
be equal to a Weight of 223 Pounds; to repreſent the Force of the whole 
Muſcle GVPW, we were under an Obligation of doubling 223 Pounds; 
ſo that the full Force of a Muſcle is — — by the Force of two Fibres, 
or 446 Pounds; this is the Foundation of what is to follow. 

142. Now, for the benefit of unexperienced Perſons, we thus compute, 
that the Force of a Muſcle is the ſame, whether this Force be imagined to 
be center'd in two Fibres, as GW or GP; or whether the Force be diſtiibu- 
ted amongſt an infinite number of Fibres, contained in the ſpace G V WP; 
which Space you may imagine, if you pleaſe, to be occupied by a Body cot- 
liſting of Length, Breadth and Thickneſs, and not a mere Plane Figure. 

To this end, ſuppoſe (Tab. VII. Fig. 6.) a Weight D (not unlike Tab. VI 
Fig. 4. and 5 48.) of 442 Pounds, ſuſpended at a Cord DOS, and ſupported 
by another equal Weight q. Now if we take away this Weight q, and bi 
lance the Weight D by a number of other Weights faſtened to oblique Cords, 
G, A, P, Cc. each of which bears a Weight m, h, g, b, u, Cc. on this Ac- 
count. K 
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If we now conceive the Cords to be ſo order d, that there may be imagi- 


© ned 100 Points, like G, A, P, Cc. in the length of the Cord GO, to which 
E the oblique Cords, GW, GQ, AB, AE, &c. are faſt'ned : And moreover, 
© that there are about each Point, as G, or A, or P, Cc. not only two Cords, 
zs here at G and A, but imagine 10 to be placed round the Circle, like the 


kes of a Wheel, or Verticilla of a Plant; four ſuch Cords we have deſcribed 


| to iſſue from the Point P, vis PV, PT, PH, PR. 


Laſtly, let it be alſo ſuppoſed, that the Weights g, h, m, n, p, are equal to 


| one another; and that the oblique Angles, MGN, BAP, RPO, &c. which 
| each oblique Cord makes with G O, are alſo equal, and of 8 Degrees each. 


It is therefore demanded, what the Weights g, h, m, c. drawing oblique- 


| ly, amount to? And how great a Force they mult altogether, in Conjuncti- 
| on, exert, in order to Balance the atorementioned Weight D. 


143. To find this, it muſt be conſidered, that we have imagined the 


| Weight D to be drawn by a thouſand Weights, equal in Gravity to one an- 
other: Sirce (according to 5 142.) there are ſuppoſed to be 10 obliquely 


drawing Weights, and alſo we have imagined 100 ſuch Points as P. 
144 Wherefore each little Weight g, h, m, Cc. muſt raiſe one thouſandth 
Part of the Weight D; or according to (142.) a Gravity of 2 Pounds, 


which each was able to ſuſtain in the direct or perpendicular Line GO. 


145. But conſidering that they draw obliquely, each ſuch Weight as m, 
muſt exert a Power ſo many times greater than x of D, or than , as 
the Line MG is longer than N G. 

146. Now foraſmuch as the oblique Angle N GM, of each is, according 
to Borelli (57.) of 8 Degrees; therefore by (58.) if GN be 100000, GM 
muſt be 100982 : It follows (if they operate proportionably) as GN : Ta 
GM:: So 33 : To 533. | | 

147. So that each little Weight, as m, muſt have the Gravity of . 
which is the firſt Poſtulatum (142.) 

148. Now the Method, by which the Power of all theſe little Weights, 
when they exert themſelves in order to raiſe D, or 442 Pounds, is to be diſ- 
cover'd, ſeems to be the plaineſt thing in the World: For do but multiply 
the Force which one of them, as m for inſtance, exerts, viz. e, by the 
number of all the little Weights, that is by 1000, and the Product is the 
Force of them all acting together, which appears to be 446 Pounds; the ſame 
which was demonſtrated by the joint Action of only two Fibres. 

149. By theſe Weights and Pullies, you may imagine all the Power which 
is exerted by every ſingle Fibre of a Plumiformar Muſcle, ſuch as G VP W 
(Tab. VI. Fig. 1.) to meet with a juſt and analogous Repreſentation. 

150. For you may obſerve, that the Weight of 446 Pounds is as exactly 

equivalent to the Power exerted by this whole Muſcle GVP W, when you 


| have ſuppoſed it made up of a thouſand Fibres, as when before, according 


to (61.) we imagined it to conſiſt of only the two Fibres, G W and GV. 
151. And from hence, by a little attention, what we have ſaid above, at 
141. may appear excecding plain and eaſy to any ordinary Capacity : 
Namely, that altho* the conſtituent Fibres of a Muſcle were imagined to 
amount 
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amount to ten, ot a hundred, thouſand, or the higheſt Number you can ſup- 
poſe, the very {ame Force, ot 446 Pounds, will always, by theſe Methcd 
of Calculation, be the Reſult of the whole. 

152. And to proceed yet further; we ſhall find the Delroides exerting the 
very ſame Force; tho* we ſuppoſe (Tab. VI. Fig. 1.) to be an unjuſt Repre- 
ſentation, on the account of the Number of the Plumiformar Muſcles; as if * 
we imagine the Deltoides not to be confined to two, as repreſented by G VH 
and HZQL; but contrary-wite, to be endowed with many of theſe Plumi 
formar Parts; yet we ſhall eaſily perceive, that the Force, or Power of it be- 
ing calculated according to the foregoing Rules, the whole will be exaQly 
congruous to the Power or Force already demonſtrated. 

153. And thus the Obje&ion, which ſeemed to oppoſe this Hypotheſis 
with the greateſt Appearance of Reaſon, vaniſhes; and the Difficulties, un- 
der which ſome might labour to conceive the poſſibility of two ſuch Fibres, as 
GW and GV, being able to ſupport together 446 Pounds, or each of them 
ſingly half of that Number, are quite cleared and taken away: Eſpecially 
when it is conſider'd that we have only all along laid theſe things down by 
way of Suppoſition ; but by theſe Data however, the whole Force of the Mul- 
cie comes to be exactly accounted for: The Conſequence proving the ſame, 
whether we ſuppoſe the Muſcle conſtituted of a Million of Fibres (as in all 
appearance there are a vaſt Number) or of only two. 

Let the Figure or Structure of theſe Muſcles be what it will, this Method 
may ſerve for a Sample to ſhew by what Means their Power and Force are tg 
be inveſtigated. 

154. In all theſe Reflections, viz. on the prodigious number of Fibres; ot 
the curious and peculiar form of the Muſcles, which repreſent Feathers joyts 
ed to a Tendon, as to a Quill (on which Topick conſult Tab. V. Fig. 10 
where the Structure of the Deltoides is drawn from STtxo's Myologia;) and, 
laſtly, on the prodigious and almoſt incredible Force exerted by them; in 
flecting, I ſay, on all theſe things, the adoreable Wiſdom of the Great Cres 
tor muſt moſt ſingularly manifeſt itſelf, 

Steno repreſents the Deltoides conſiſting of 12 ſingle Muſcles, that is fix Pl 
miformar Muſcles on each fide: And if you imagine the empty White Spacth 
above and below, to be full of carnous Fibres (as Steno affirms, p. 5 3.) ho# 
vaſt muſt the Number be conceiv'd to be? And as to the Force, which S 
demonſtrates them to exert, according to his Form, it cannot be much leſs tha 
he aſſerts. But we have choſen rather to follow Borel/i in our Repreſentation; 
(according to Tab. VI. Fig. 1.) becauſe by this means we apprehend our D& 
monſtrations better adapted to Capacities unexperienced in Mechanics. 

15 5. But to penetrate further into the prodigious Number of the Fibres 
and to diſcover, as far as poſſible, the wonderful Defign of the Creator, 
need only obſerve (to keep to the inſtance of Tab. VI. Fig. 1.) that the tw 
Fibres, GW and GV, are found to balance ſeparately, a Weight of 2 
Pounds (59.) that is jointly 446 Pounds; as they repreſent together, tis 


whole Plumitormar Muſcle GVPW. 


If now, inſtead of two Fibres, we ſuppoſe (143, &c.) this Muſcle to col 


prehend 1009 Fibres; each of theſe thouſand Fibres will bear 3%, of a 7 


that is not half a Pound to each Fibre. 
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And if the Number of Fibres were to be imagined greater, the Weight aſ- 
cribed to each, to bear for its Portion, wou'd prove much leſs: Or if the 
© Neloides, according to Tab. V. Fig. 10. inſtead of two Muſcles comprehended 
b (154); each Muſcle could then have its ſhare or burden, but; of 446 
pounds, Which is not quite 150 Pounds each: Thus the 1000 carnous Fibres 
® conſtituting each Muſcle, cou'd have to its ſhare no more than . or , of 
à Pound. 
2 = Now who, apprehending this Structure of the Muſcle, can think on 
it without acknowledging: the Wiſdom of the Creator? Who has made the 
Tendons tough and ſtrong enough to bear, without breaking, the Violence of 
the Force which they are obliged to ſuffer in exerciſing the Qualities they are 
endowed with: Art the ſame time, having regard to the Satety of the moſt 
fne and tender Fibres, by laying no more ſtreſs upon each of the Fibres in its 
Office than it is, by the Aſſiſtance of ſuch a multitude of its Fellows, able 
to ſuſtain, without the leaſt Injury. Rp 
* 157. For the Weight which each Fibre ſuſtains will be much leſs than , of 
2 Pound 155.) if the Number of Fibres in each Plumiformar Muſcle much ex- 
ceeds (as *ris probable they do) 1000; which was what we ſuppoſed (155.) 
them to be. 
lt would therefore be worth any one's trouble, to inveſtigate the number of 
© Fibres in each Muſcle, as near as poſſible; not only to clear the determinate 
Number of Fibres compoſing each Muſcle (which might be done by thoſe 
E who with accuracy pry into diſſected Humane Bodies) but alſo to adjuſt ex- 
| attly how many of theſe Fibres, placed bredthwiſe, may be contained within 
| the Space of an Inch. Borelli ſays (Prop. 115 ) that 50 Fibres thus placed, 
will ſcarce amount to an Inch: And as to the Number of Fibres in each Muſ- 
cle, we may judge from the Fleſh of Beaſts, that many of theſe carnous Fibres: 
make but a ſmall Portion of ſuch Muſcular Fleſh as we daily uſe in Food. 
| 158. We ſhall ceaſe to admire at what is advanced in Tab. VI. Hg. r. 

concerning the Poſition that is here laid down, vix. that one ſole little Ma- 
| chine, GM, of the Fibre GW (and ſo of the other Fibre G V is able to 

ſupport 446 Pounds, when we conſider what follows. 
| The foregoing Propoſitions have made appear that the ſtreſs laid on each 
Machine, as G M, bearing not more than its Fibre G W, will not amount to 
z. or two Qunces and a half. 
159. Thus the ſwiftneſs of the Motion imparted to the Weight T, by the 
contraction of the little Machines A, B, C, Cc. (Tab. VII. Fig. 1.) where 
each of them are drawn up into the form of a, b, c, &c. will not appear ſo 
Improbable ; ſeeing that if there were no Weight, ſuch as T, ſuſpended, the 
concluſion (viz. that the Fibre to which T is ſuſpended, muſt riſe with the 
| Velocity abovementioned) wou'd be in itſelf the moſt obvious thing in the 
World: Becauſe, by the foregoing Propoſition, the Weight is repreſented ſo 
ſmall, that a ſingle Fibre or Hair, can be put to no great ſtreſs to bear it; 
eſpecially, confidering that it has been already declared, that the Weight of 
223 Pounds aſcribed (59.) to a ſingle Fibre (which is the chief thing that can 
8 Tale any Difficulty) is only thus ſuppoſed by way of Hvpothe/is ; for the con- 
J 3 | veniency 
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veniency of conveying to the Mind ſuch a juſt Idea of the Matter, as may do 
no wrong to the real Calculation. 

160. Now ſince we have ſhewed before (109.) that tho' the Muſcular Fore 
be ever ſo much augmented by the multiplication of theſe little Machine, 
yet, their diſpoſition is proved to be ſuch, that they all acting together, cout 
not raiſe the Weight ſuſpended to the Elbow, if it had been but one Pound 
heavier ; and that the multiplying theſe Machines does only ſerve to encreale, 
or multiply, the Velocity ot the Motion. 

Therefore Perſons not thoroughly acquainted with Mechanics may yet ſeen 6 


to queſtion, how it can be poſſible that the Force of the Muſcles is really | 
augmented, when the Weight which is raiſed is in no wiſe encreaſed. Fog 
To anſwer this, they ought to be informed, that a really augmented Force Ml bh 
is as much required to encreaſe the Velocity of Motion, as to raiſe a gteatet * 
Weight with the ſame Velocity : This is what all Mathematicians know. C 
This alſo is made appear by the Pulley-StruQture (Tab. VII. Fig. 4.) where * 


the Augmentation of the Velocity with which the Weight T is raiſed, require 

each time more Force and new Weights, as m, n, &c. See the 5th Remark, 10. M 
161. That this obtains in other Mechanical Inſtruments, is what Mechanift : 

are convinced of, and what may be eaſily obſerved : For ſuppoſe (Tab. VI, 

Fig. 7.) AB to be a Balance or a Steelyard, turning about D, and the Arm 

AD and AB to be equal; as alſo, the Weights A and B: Tis very plain, 


that the ſaid Steelyard AB being 1 into the Poſition MK, the Weight 
A will run over the Arc AM, and” the Weight B over the Arc BK in the [ 
ſame ſpace of time; and that the Arcs being equal Parts of the ſaid Circle, es 
the Weights muſt likewiſe move with equal Velocity. Eg. 
Therefore if the Weight B were to balanced, when its Gravity in encre bees 
ſed thrice as much as it was, or when two equal Weights G and H are addel I the 
to it, the Weight A mult neceſſarily be aſſiſted by two others of equal Gtat-· — 
ty, or have its Force multiplied by three, as we ſee it has when the Weights . 
E ard F are added to it. Again, if we wou'd make B move with a Veloc- For 
ty three times as ſwift as it had before, let the Point B be removed to C h be! 
that DC may be thrice as long as DB: Wherefore, when the Machine tums T 
and A deſcribes the Arc A M, the Weight C will deſcribe the Arc CL, in with 
theſ ame ſpace of time; which being thrice as great as AM, therefore the the * 
Weight C runs thrice as ſwiftly as A or B. | tract! 
But to balance this Weight C, when it moves thrice as faſt as B, it is plai Wi Shou 
that the Weight A muſt be multiplied by three, or receive the Addition d lt 
two other Weights, each equal to itſelf, ſuch as E and F; otherwiſe it car 10 A 
not raiſe up the Weight B, which, placed at C, is equal to BGH, wid 2 
happens on the account of that Velocity, receives a threefold Augmentatio 11-8 
Thus the Objection ſtarted in F 160. is removed. a 
162. Before I conclude, tis incumbent on me to beg that the experienced "a ot 
Mathematicians will excuſe my Prolixity ; not only in the Demonſtrations 2 
themſelves, but in conſuming Time to anſwer ſuch frivolous Objections on 
might be ſtarted by Perſons unexperienced in theſe ſorts of Studies; wich oy 


renders the whole too long and tedious for expert Judgments. m Iv 
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But if they'll pleaſe to conſider, that this Calculation is wholly devoted to 


may do 
the Uſe of unexperienced Perſons, and not calculated for the Taſte of nice 


ir Forg Mathematicians, who are too well informed in theſe Matters already, to 
Chines, want ſuch mean Helps; I hope I may obtain their Pardon. The Perſons for 
, cou'd WF whom theſe Demonſtrations are collected, are ſuch as being unexperienced, 
Pound have not habituated themſelves to heap up together any conſiderable Number 
creaſe, of Lemmata, or previous Proofs, before they come to the Matter itſelf, whole 

judgments cannot be informed in things ot this Nature, without enlarging the 
et ſeen Stile, and deſcribing Particulars more verboſely; which is a Means, I have 
$ realy WF ;magined, will convey my Deſigns more plainly to their Apprehenſions. 


| They that deſire to view this Matter, as it is more expreſly and accurately _ 
d Force WW haadled and demonſtrated, may have recourſe to that well digeſted Work, De 
Steatet witu Animalum, written by the Great and Celebrated Mathematician, Borel - 
*. | whoſe Principles and Obſervations we have here made uſe of; endeavouring 
| where in the mean time, to render his Demonſtrations intelligible, by the conciſeſt 
requires and eaſieſt Methods we coa'd deviſe, to ſuch as have but little Knowledge of 


rk, 101. Mathematical Studies. 


chaniſt; 

* VI [ The End of the Demonſtration of the Force of the Muſcles. ] 

e Arms oe | 

y plain, BY * Szcr. XVI. The Different Courſe of the Muſcular Fibrer. 

phy Ix order to have a juſt and true Notion of the various and different Cours 
8 ſes of the Fibres, we ſhall repreſent to you a few Inſtances in Tab. VIII. 
I WW Fg. r. where, in the Muſcle called the Deltordes A, you may obſerve the Fi- 
_ ! bies faſt' ned immoveably upon the Shoulder C, and to the Tube or Bone of 
e added the Arm turning to the Joint of the Shoulder at D, letting the Arm hang 
Gr. downwards, as it is ſhewn here with all its Fibres extended in their utmoſt 


Weight Length. But when theſe Threads between C and D are contracted with any 

Veloc ! Force, as you may ſee them in the other Shoulder at B; then the Arm mult 

oC, h be lifred up, as at BE. 1 a 

e tn The Pectoral Muſcle K, being likewiſe here inſerted in the Breaſt-Bone, 

CL i with one end of its Fibres at F, immoveably, and with the other end D, in 
the Tube or Bone of the Arm, moveably; it appears, that upon the Con- 


ore the * 

* traction of the ſaid Fibres they would draw the Arm, bending it at the 
is pn "boulder Joint forwards to the Breaſt. | 

tion o If we view the Courſe of the Fibres in the Muſcle called the Latiſſimus dorſi 


it en A, A, (Tab. VIII. Fig. 2.) on each fide, it appears that they draw the Arm 
" whid 132 and backwards; for which reaſon Anatomiſts give it the name of 
io A- Scalptor. 8 
a" n the Gaſterocnemii BB, which lie in the Calf of the Leg, and are faſt'ned 
rienced the one above, about the Knee at one end, as the other is below to the Heel- 
Þrarios Bone by a ſtrong Tendon C; it may be obſerved, that the Fibres run ſtrait 
ron 2 do enwards, wherefore upon the contracting thereof, the Heel-Bone mult be 
 whi if moved backward and upwards, and the Foot downwards. If one lifts up 
the Heel-Bone, and lays ones Hand upon the Calf of the Leg, one may feel 
Bude Muſcles (well and contract themſelves in that Place. Theſe few Inſtances 
may 
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may ſuffice to give any one a general Notion of the Motions of the Muſcle 
by the Deſcription of the Courſe of the Fibres whereof they are compoſed. * 
Secr. XVII. Convittions from the foregoing Obſervations. 


 T x1s wonderful Structure of the Muſcles ſeems to me of too great Impor. 
tance, not to place them before the Eyes of ſuch as are unexperienced in 1. 
natomy, by the two Figures of the Muſcles, as they lye upon a Human Body 
before and behind. (Tab. VIII. Fig. 1, and 2.) taken from Dr. Brown, © 
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CONTEMPLATION XI. 
Of the Bones. 


_ 


SECTION I. The Tranſition to the Bones, 


OW whatever Art and Wiſdom appears in what has been ſaid concern- 

ing the Body; and with whatever Luſtre the things hereof may ſhine, 
how neceſſary and uſeful ſoever all its Veins, Nerves and other Parts may be; 
yet all this amazing Structure would be in vain, and the whole Body, like a 
wet Sack, would cling or ſtick together, and conſequently hardly be ina 
Condition to exert any one Motion with Regularity, nor yet be able to te- 
move one Foot out of the place it was in; (wherefore it might perhaps have 
repreſented an Ingenious and Well-compoſed Machine, but yet at the ſame 
time would be really nothing more than a very uſeleſs, weak, and pitiful 
Lump,) unleſs the Gracious Creator had at the ſame time vouchſafed to ſup- 
port it by the Stiffneſs and Hardneſs of Bones, and ſo render it proper to dif 
charge its Functions. 


Secr. II. The Skull and Bones of the Head. 


Tuo' the Remarks that Anatomiſts have made upon Bones are numberlels, 
we ſhall only here produce a few of the chiefeſt of em. And, 

1. Can it be thought there was no Wiſdom exerted, when we conſider that 
the Brain being of ſo ſoft a Matter, might have been eaſily preſſed and wound- 
ed by external Accidents, to the hazard of our Lives; to prevent the ſame, it 
is cloathed and encompaſs'd with a hard Subſtance made of Bone, which we 
call the Skull? 

2. That this Skull does not conſiſt of one only hard Piece, but of ſeveral 
Parts joyned together, which may be divided by a kind of intervening Sutures 
to the end that they may be moveable and yielding in unborn Children, at the 
time of their Mothers Delivery; for want of which, Mother and Child might 
both periſh. | | | 

3. That 
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24. That ſuch Moveableneſs ceaſes as the Children grow in Years, when it 
would otherwiſe be prejudicial, and then the principal uſe of thoſe Sutures, 
is to maintain a Communication between the Membranes that encompaſs the 
Brain and the Skull, 

We ſee a great Proof thereof from hence; foraſmuch as at the Top of the 
Head where the Sagittal and Coronal Sutures croſs each other, there is found 
an Opening berween the Bones, which in New born Children is all cover'd 
with a Membrane, upon which, if you lay your Finger, you may perceive the 
beating of the Parts in the Head ; but in time the ſame 1s filled and cloſed by 
a ſolid Bone. : | 

4. Thar the Skull, thoꝰ every where of ſo ſolid a Subſtance, has yet Holes 
in it in all Places where it is neceffary, to afford a Paſlage for the Medulla Spi- 
nalis and Blood -Veſſels from the Brain; particularly, that there are found in 
the Ears ſo many Angles and Cavities, artificially hewn out, as it were in 
Bones as hard as Rocks, for the Reception of the wonderful Inſtruments of 
Hearing, placed in ſuch an order as they appear to us. 

5. That there is an Orifice in the upper Check-Bone, thro? which the Air 
paſſes by the Noſe into the Lungs ; and for want of which, no Child could 
eafily ſuck, nor full-grown People themſelves keep any Liquor or moiſt Food 
long in their Mouths. 

To ſay no more, it is obvious enough to every one, how great the Incon- 
venience would be, if a Man were forced to breath thro the Mouth only 
and not thro' the Noſe. a 

Now thoſe who would take the farther trouble of cor ſidering the Bones of 
the Head in the minuteſt Circumſtances thercot, and learn from Anatomy the 
Uſes which the Diligence of Erquirers has hitherto diſcovered ; might ſee 
that among all the Number of them, that there is no Part, no Cavity, no Ori- 
fice, tho' ever ſo ſmall, but what has its neceſſary Uſe; and that not only for 
the 8 and Well-being, but even many times for the Support of our preci- 
ous Lives. | 
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Stcr. III. The Back Bone. 


Burt now as the Brain is encompaſs'd with a Bony Caſe, that it may not 
eaſily be affected by any external Inconvenience; the like Defence ſeemed to 
be no leſs neceſſary to the Medulla Spinalis againſt all outward Harms: for 
that conſiſting of the ſoft Matter of the Brain, muſt be carried downwards in 
me to communicate the Spirituous Juice thereof, by the Nerves to many 

arts, 

| To this purpoſe a hollow Tube of Bone, like that of the Leg, ſeems to 

| have been ſufficient, becauſe it might have contain'd and ſecured the ſame 

© 3g4inſk external Violence; but on the other hand, there occur'd an Inconve- 

dience which muſt be prevented, namely, that the Body would remain as im- 

= moveable as it a Stake were run thro? it, and be entirely Stables from bend- 

mg itſelf in any manner. 

And again, if Joints had been made in this Tube that includes the Spinal 
Marrow, ſuch as are in the Elbow, Fingers, Cc. the following Inconveni- 
encies would have happen'd. T 2 Firſt, 
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Firſt, That the Parts of this Tube making ſmall Angles with each other 
or being entirely bent down towards one another, the Medulla Spinalis mul 
have followed ſuch an Infection, and the Courſe of the Nervous Juice world 
have been obſtructed by theſe acute Angles; which of how great Conſequence 
it is, is well known to thoſe, who by the like Obſtructions have not only 
fallen into Lameneſs, but even Agues, Putrefaction and Rottenneſs of th: 
Bones, and have loſt their Lives too thereby. 

Secondly, Tho' none of theſe Inconveniencies ſhould happen, yet the Body 
might by ſuch ſort of Joints be bended forwards, and in ſome manner back. 
wards too, but by no means ſide-ways, as is plain in the Elbow and Fingers, 

Indeed if Articulations were to be made like thoſe of the Shoulder or Hip, 
and that the Os Rotundum, or Protuberance of one Tube ſhould turn or be 
moved in the Cavity of the other, it is eaſy to ſee that the Inflection would 
happen on all ſides : But it is likewiſe true, that the Spinal Marrow could not 
ſuffer more in any Diſpolition ; foraſmuch as being obliged to run thro? the 
Thickneſs of ſuch a Bone, it could not avoid being ſtrairen'd and preſſed by 
the Motion thereof, and ſoon render'd unfit for its Uſes. | 

To prevent all theſe Inconveniencies, and to render the Body flexible on al 
fides, and yet to avoid ſuch Conſtriction of the Medulla Spinalis, by making 
ſome little Angles; and chiefly to ſecure the ſame quite round, againſt all 
Occurrences, let the moſt skilful Engineer, or the greateſt Mathematician, 
conſider with himſelf, whether he could better folve this important Problem 
in Mechanics, and attain all theſe Ends by a more perfect Structure than that 
which the adoreable Wiſdom of the Great Creator does here ſet before ns, 
Thoſe who deſire a ſhort Conception thereof, let them view Tab. IX. Eg. 1. 
where the Back- Bone is repreſented, conſiſting of a Number of little Vertebrz 
placed upon one another; each of which has a great Hole in the middle, in 
order to let the Spinal Marrow paſs thro” it, by which means all of them to- 

gether compoſe a hollow Tube from Top to Bottom; which being inflected, 
either right forwards or on either ſide, do, by reaſon of the ſmallneſs of the 
ſaid Vertebræ, ſcarce make any Angles, or very little ones: In the ſame manner 
as it were, as in the Multangular Figure AEB, E, C, G, D (Tab. XI. Eg. 2) 
in which we ſee little and inſenſible Flections, where if the ſides were made 
a little ſmaller, or, if inſtead of AE, two or more other ſides were taken, 
the Figure would be very near circular; that is to ſay, without any Angles 
at all, at leaſt, any that are perceptible to us. 

Now, ſince it appears from hence, that if we inſcribe a Polygone in a Circle 
of fewer and greater ſides, as AB, BC, CD, the Angles ABC, BCD, &. 
are much leſs and more acute than the Angles AEB, EBF, &c. which are 
made when the Circumſerence of the Polygone Figures conſiſts of more and 
ſmaller Parts: We ſee likewile, that to prevent ſuch acute Angles, it was here 
neceſſary, that the Vertebræ ſhould be very ſmall, and therefore very numerous. 


Sect. IV. The Uſes of this Strufture of the Back- Bone. 


Now can any one imagine that the Diviſion of this Tube into ſuch ſmall 


Parts as thoſe of each Vertelræ (which was juſt neceſſary in this place _ ro 
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where elſe) could have been made only here, and in no other Parts of the 


Body, without the wiſe and premeditated Purpoſes of a Great Creator ? 

Moreover, becauſe this Back- Bone was not to be moved by Joints, but in- 
ſected without Angles, we ſce in the Figure above mention'd, how this is 
moſt regularly brought about, by faſt'ning each Vertebræ to the next above and 
beneath it by an interrening Cartilage; f,om whence the three following and 
lo neceſſary Uſes do reſult ; 

1, That by the intervention of ſuch a Cartilage, the Vertebræ are hinder'd 
from rubbing and wearing out each other. | | 

2. Foraſmuch as in the bending the Back Bone (on the Right ſide for in- 
lance) the Vertebre on the ſame {ide muſt be brought nearer to each other, 
and upon the Lett and oppoſite fide at the ſame time muſt recede farther from 
each other: That this Cartilage has ſuch a Faculty as to be able to ſerve for 


| both Purpoſes, and ro permit that the Back- Bone, by the mutual approach of 


the Vertebræ at the times of bowing or bending on the Right ſide, are preſſed 
ſomething cloſer together, and ſo render'd as it were thinner; and at the ſame 
time on the Left {ide proportionably extended, and ſo became as it were 
thicker. 

3. And that which is particularly required here, is, that this Cartilage 
ſhould likewiſe have an Elater or Expanſive Faculty, which, upon its being 
compreſſed on the Right ſide, ſhould cauſe it to riſe up again; and when ex- 
tended on the Left fide, ſhould like wiſe contract, or draw it in again, 

Thus this Cartilage is not only proper to render the Infle&ion of the Back- 
Bone eaſy and convenient; but likewiſe to exert itſelf with a ſenſible Force 
for the Reduction of the ſame into its natural State after Inflection: The 
greateſt Mathematicians having enquired into this with the utmoſt Diligence, 
have been obliged to acknowledge it for a wonderful piece of Work. Borel, 
Prop. 58. De motu Animalium calls it Artificium Strufture Spins Dorfi, or the 
Artificial Structure of the Back-Bone, and begins his Enquiry by aſcribing theſe 
and ſuch like Matters, to the Viſdom of the Divine Architect. 


Scr. V. De Vertebræ. 


Wr ſhall paſs by the Wonders that might be obſerved in the Eminences ot 
Heads of the Vertebræ, into which the Muſcles are inſerted for Motion; and 
in the Holes that are therein for a Paſſage for the Blood-Vellels ; as likewiſe 


che Cavities that are between every two HVertebræ, and thro* which the Nerves 


that are derived from the Medulla Spinalis, paſs to their reſpective Parts: the 
leaſt of all which may furniſh us with ſufficient Matter of Aſtoniſhment at the 
Viſe. Deſigns of the Creator. | 
Particularly the Structure of the two higheſt Lertebræ of the Neck is very 
wonderful, which, becauſe the Caſe does here require it, and to the end that 


the Motion of the Head may not be obſtructed, are each of 'em of a different 


Figure; and the ſecond of 'em has an Eminence which ſerves for a Pin, upon 
viich the Head may turn by the means of the firſt Vertebræ. He that deſires 
to be farther inſtructed herein, may conſult the Books of Anatomy which are 
in every ones Hand; and if he be in earneſt in his Enquiry into the Glory 
ad Greatneſs of his Creator, make the right Uſe thereof, Stcr. 
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Scr. VI. The Ribs, 


Nor to dwell too long upon the uſe of the Ribs, which form the Sq, 
and Cavity of the Breaſt, in order to leave room enough for the Heart 2nd 
Lungs to move in, and at the ſame time to defend the latter from all extemi 
Violence: Let any one ask himſelf, whether it be owing to mere Chance, thy 
theſe Ribs, in the Patt where they are faſtened to the Cartilaginous Brezſ. 
Bone, are likewiſe compoſed of a Cartilaginous Subſtance, to the end, thy 
when they more at Reſpiration or drawing in of the Breath, they may be 
more eaſily inflected by the Muſcles; and after that the Operation of the 
Muſcle ceaſes, they may, by their own Elaſtick Force, return to their former 
State, and thereby contribute very much towards Breathing. 

Concerning their Power and Action, you may ſee what the Learned By 
has (a:d in his Second Part. 


Srer. VII. The Hip- Bones. 


To mention curſorily the reſt of the Bones, and particularly the Hip- Bone: 
with whoſe molt neceſſary Service we ſhould be ſufficientiy paid, if they were 
of no other uſe only than to ſecure and ſtrengthen the Wombs of Women, from 
whence all Mankind receive their Birth; beſides, that they afford both to 
Men and Women an immoveable Fulchrum, or Support, to the Thighs, Leg; 
and Feet in bearing the whole Body: It ſhould ſeem therefore that nothing 
remains, but to give ſome account of the Structure of the Arms and Legs, ot 
which, as alſo of their Articulations and Joints, ſomething has been already 
ſaid in our Contemplation of the Muſcles, ſince it was impoſſible to treat of theſe 
laſt with any manner of Clearneſs, without ſome know:cdge of the former, 
to which therefore, if any one thinks it neceſſery, he may have recourſe, 


Sect. VIII. The Thigh Bone. 


Lr then a Philoſopher that is erquiring after Truth, take into his Hands 
ſuch a Thigh- Bone as we have defcribed (Tab. IN. Fig. 3) AE, and ſuch 28 
he may have met with many times in Church- Yards and Charnel- Houſes, with 
out taking any notice thereof, and he may ſee in this alone, the Great Ce- 
tor's wonderful Direction to ſo many neceſſary Uſes. For he will find, ff, 
that the ſame is very hard and ſtiff, to enable it to bear the Body; but at the 
ſame time l:oll!ow, that it may not incumber the Motion thereof by its Weight; 
and at the ſame time to be provided with a Marrow, that is ſo neceſſary, and 
to keep it ready for the Service which it is to perform; of which hereatter. 

Secondly, That in Tab. IX Fig. 4. the Knob or Head of the Bone A is round, 
and is ſo accurately adapted to the Os I{chii, or Hip-Bone B, that it can tum 
round therein, and be moved on all ſides. | 

Thirdly, To give ſome ſlight Deſcription of this Joint, ſince the Figure wil 
help us therein; can we diſcover no Wiſdom in the following Particulars? v 

Erft, this Head A, is ſurrounded with a kind of a ſmooth poliſhed Cartilage, 
ro the end that it may perform its Motion without Reſiſtance and without 


Pain. Secondly, That to give the greater Steadineſs to the Joint, this 1 
e 
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Bone A, is faſtened in the Cavity, as it were with a Rope or Tendon, by a 
Srrong-band 6, which however does not obſtruct its Motion. And Laſtly, that 
2 broad Band, a, ſurrounding the whole Joint (but which in this Figure is re- 
reſented as cut through) ties the whole together, ſtill preſerving the Free- 
dom of Motion. ; : | 

Fourthly, To proceed in the Contemplation of the aforeſaid Thigh-Bone 
(Tab. IX. Fig. 3.) it has two Eminences, or Heads, DD, at the place where 
ir makes a Joint with the Leg or Shin- Bone below at the Knee; which are 
both likewiſe encompaſſed with Cartilages, that they may ſlip the more con- 
reniently and ſmoothly. Theſe two Heads, DD, (or bb, in Tab. IX. Fig. 5.) 
have between them a pretty deep Hollow or Groove e, ar.d are both adapted 


to two Cavities cc, which are above in the Shin-Bone K; and that again has 


n Eminence lying between the two Holes cc, which is likewiſe adapted, and 


enters into the internal Angle e, between the Heads of the Thigh-Bone h b. 


Now, need we ſay any more to prove very evidently the Deſigns of the Di- 
vine Architect? And he, who in any wiſe comprehends it, muſt he not be 
convinced that this Joint is of a different Structure than that of the Thigh- 
bone; and that it ought to be ſo, foraſmuch as the Knee is only to be bent 
forwards and backwards, but by no means ſideways, as the Thigh-Bone, 
and that otherwiſe it would produce a very irregular Gate. 

Ffthly, To ſay nothing of the Ligaments or Bands, which (like as in the 
ſoint of the Thigh with the Hip-bone) preſerves all this from disjointing : 
Nor likewiſe of the Knee-pan, the Uſe of which is beſt known to them who 
having broken the ſame by any Miſchance, are thereby deprived of the chiefeſt 
Strength of this Joint. | 

Could any one ſee that the little round Bodies B and C (Tab. IX. Fig. 3.) 
re of ſo great uſe for the Inſertion of the Tendons of Principal Muſcles, and 
ſill ſuppoſe that this Bone had acquired its Form without Deſign? In which, 


not one Eminence, not one internal Angle is to be found, which, if it had been 
ofa different Structure, would not have occaſioned remarkable Inconveniencies 


to Men. 

lf any Body would ſee the manner of ſuck a Structure at his Eaſe, he need 
only conſider the Claw and Leg of a Pullet, and that to which it is faſtened at 
both Ends, where he will find ſomething very analogous to what we have 
bow deſcribed. 


Stcr. IX. The Teeth. 


To the abovementioned Account of Bones, we might have added the parti- 
ular Properties of thoſe whereof the Teeth are compounded, and how they 
Lifter from other Pones, to the end they may be the better adapted to their 
on Uſes. Now in caſe they had been produced by Chance, or by Cauſes 
perating without Underſtanding, why are theſe Bones exactly provided with 
he different Qualities which they themſelves required? And why do they ſo 
dom appear in the Mouths of Young Children in the firſt Months, when 
ity would be both inconvenient to the Sucking Child, and Painful to the Mo- 

7 And why are they produced at the time, when the Stomachs of thoſe 


Young Creatures are capable of digeſting more ſolid Food ? Thoſe 
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Thoſe who deſire to be informed of other Circumſtances about the Teeth, 
may conſult what has been ſaid above touching the Mouth, Chewing, C. 


114 


Scr. X. The Bones in unborn Children. 8 


Tur Diligence of Anatomiſts has diſcover'd many things in the Bones of 
Children before their Birth; and plainly ſhewn in ſeveral Caſes the difference 
there is between thoſe of a new Born, and of a Perſon in Years ; yet it is fil 
unknown of what Matter they are compoſed at the Beginning, and afterward 


in their Changes, till they have acquired their Solidity and true Nature; aud 


particularly, what were the real Cauſes of the whole. 

So that no Body who believes the Divine Origin of the Holy Scripture 
will be ſurpriſed, that the adoreable Spirit of GoD, with which the Writer 
thereof were endowed, has been pleaſcd to make uſe of this Inſtance, to proxe 
the Smallneſs and Narrownelſs of our Knowledge in theſe Matters, by the fol 


lowing Expreſſions, Eccleſ. xi. 5. As thou knoweſt not what is the way of the Si 


rit, nor how the Bones do grew in the Womb of her that is with Child : even ſo tluu 
knoweſt net the Works of GO D who maketh all. 

The Enquiries of the accurate Malphigi, where he treats of the wonderfil 
Formation of the Bones of a Chicken in the Egg, are worthy to be conſulted 
upon this Occaſion ; but without going ſo far, the few Obſervations that we 
have yet been able to make in the Bodies of Men, do confirm experimentally, 
and plainly enough, theſe Words of Solomon; when we ſee the Great Harvey, who 
is ſo juſtly eſteemed throughout the World, on account gf his famous Diſco- 
reries, thus ſpeaking in his Treatiſe, de O/d. Part. in GeneMt. In the fi ſt Monti 
ſome of the Bones are ſoft, others cartilaginous ; the Arms ſo ſhort, that when laid uu 
the Breaſt, the Fingers cannot touch each other; nor can the Legs, though folded upon ile 
Belly, ſcarce reach to the Navel : And this comes from hence, that the whole Fruit la 
hardly 1 length of the Nail of ones Finger, till it comes to be about as big as a H 
er a Mouſe. 

At firit, there are formed little Fibres, or Threads, of the conſiſtency of Slime, whid 
are a'terwards nervous, then cartilaginous, and finally of the hardneſs of a Bone. I. 
the ſecond Month (according to the ſeveral Experiments of the abovementioned 
Author) the Embrio is very big in its Head, and very ſhort in its Legs; and the whil 
Matter fo ſoft and inconfiſtent, that it can hardly bear touching with the Hands; andi 
order to be examined, muſt be laid in Water; nor is there any Solidity in the Bones, 


SFr. XI. The Bones are produced from a fluid Matter. 


Bzrore we proceed farther, let the Reader conſider with himſelf, wht 
ther it can be thought that an Over-ruling Power and Providence had no ſar 
in this Matter, when he ſees hard Bones ſo wonderfully adapted to ma 
Ules, ariſing only from a ſlimy Matter, which owed its beginning to nothilg 
but Bread and Water ? | 

For that the Bones, be they nerer ſo hard, do in a great manner ariſe ol 
of a Fluid, is abundantly proved by the Chymiſts, who having diſtilled tix 
ſame quite dry, and. without the addition of any Liquid Matter, do produc 
rom thence a great Quantity of Oy, and yet more of Watry Parts (in which 
their Volatile Salt 1s melted, and which therefore is called their Spirit) 2 
well kzown to ſuch as have made the Experiment. SLCt 
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Scr. XII. Pſalm CIX. ver. 18. 


Now with how preciſe a Knowledge the Holy Ghoſt has ſpoken in other 
Places of Scripture, even of this internal Structure of the Bones, will appear 
as plain as the Sun at Noon, to ſuch as, from Chirurgical Experiments, have 
learnt, that there is nothing more pernicious to a naked Bone, than to put 
Oyl, or any other Moiſture upon it, which will cauſe a miſerable Corrup- 
tion therein : On which account it 1s, that the moſt skilful Surgeons, in treat- 
ing about the Diſeaſes of the Bones, do moſt carefully warn the Readers 
againſt the ſame. pw 

For an Inſtance hereof, one need only read the Words of Hildanus ; Ab 
omnibus autem humidis & oleaginofis in denudatis ofſibus in quacunque corporis parte, 
plant ut abſtineat Chirurgus neceſſe eſt. P. 8 16. That is to 2 a Surgeon muſt care- 
fuly abſtain from the uſe of all moiſt and oily Matters in the managing of naked Bones, | 
in whatever Part of the Body they lie. As alſo Mr Pare ſays, upon the ſame 


| Occaſion, p. 560. Moreover, the Bones may be likewiſe corrupted by the improper 


Application of any Oyls, or other moiſt Medicines. | 

I have only produced the Evidence of theſe two Gentlemen here, be- 
cauſe they may be juſtly ranked among the moſt Famous and Skilful Men 
in this Art. 

For to return to the Matter again ; Can any one that reads that Text in 
Pf. cix. ver. 18. As he cloathed himſelf with Curfing, like as with his Garment : 


ſo let it come into his Bowels as Water, and like Oyl into his Bones ; and who has 


ever ſeen this Cartes Oſium, or Corruption of the Bones, in any conſiderable 
degree in a _ Perſon, and has been informed that the ſame may be pro- 
duced, or at leaſt augmented, by any Liquid or Oleaginous Matters, muſt 
needs confeſs, that the Wrath and Curſe of G op cannot be deſcribed by more 
lively Compariſons, ſince Water and Oyl, that are mentioned in this Text, 
are both of em the moſt pernicious things imaginable to the Bones? 


SEtcr. XIII. Bones without Nerves. 


AccoRDING to the very Learned Anatomiſt, Mr. Verbeyen, the Bones 
having no feeling, are conſequently without Nerves, which are accounted by 
all for the Inſtruments of Senſation ; but whether that be produced by their 
Marrow, Juice, or Membranes, we ſhall not here contend : The ſame is not 
obſcurely maintained by. a famous Engliþ Anatomiſt, Dr. Ciopton Havers, 
who, though he differs a little from the former, touching the feeling of the 
Bones, yet, in his Oſteologia Nova, or New Deſcriptions of Bones, p. 29. he af- 
firms, that having enquired as nicely as poſſible into this Matter, he could 


| diſcover no Nerves in the Bones, but endeavours to ſhew how this Abſence 


of the Nerves may be ſupplied; ſo again, ſpeaking of the Nerves of the 
Teeth, p. 102. he ſays, that there be other Bones to which it ſhould ſeem that no 


Nerves do belong. a 1 
ECT, . Marrow. 


Berons we conclude theſe Remarks concerning the Bones, we muſt ſay 
Word or two about the Marrow: Now can any one ſuppoſe that the Bones 


were 
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were made hollow without Deſign, ſince they ſerve for the Receptacty 
of a fat or greaſy Matter, which renders the Limbs ſmooth and ſupple in 
their Motions, and prevents the Cartilages in the Joints, when fliding upon 
each other, from being worn out or burnt by a continual Attrition, which 
wou'd happen if they ſhou'd remain dry, as appears in the Axel-trees of 
Waggons and Mills, which are greaſed for that very purpoſe. 

Nor to mention here, that by the ſaid Greaſe or Marrow the Bones them. 
ſelves (which being otherwiſe too dry, would become brittle ) and the Liga. 
ments or little Bands thereof are kept in their proper Condition by ſuch 2 no! 
Moiſture ; as we ſee the Muſicians oil the Strings of their Inſtruments, to Jo 
the end that they may not break by too much Drineſs. anc 

How plainly then does the Wiſdom of the Great Creator ſhine forth n (ai 
this very Matter, by contriving in ſo hard a Subſtance as Bones are, Duds flo 
and Paſſages thro' which the Marrow may ooze out or filtrate from the little boy 


Tubes of the Bones into the Joints? Hi 
| | the 
Scr. XV. Mater and Oyl together ſerve to render the Parts ſmooth. by! 


Ter that deal with Air-Pumps (the Conſtruction of which, to render Hut 
the Matter more intelligible to unexperienced Perſons, muſt be ſuppoſed to doe: 
be like a great Syringe ) know, that the Sucker thereof muſt be firſt ſteep'd IM 
into Water, to make it ſwell out to the neceſſary Thickneſs and Softneſs ; af- IM fire! 
ter which it is oyled a little, that it may move backwards and forwards more WW ©1091 
ſmoothly and readily ; from hence it is plain, that when the Sucker, tum {det 
fed with Water, is thruſt with ſome Force into the Tube of the Air-Pump, 
which is narrower than the extended Sucker, the Water is preſſed ont and 
mingles itſelf with the Oyl that was ſmeared over the Sucker. 

Now could any Body, who has never made a Trial thereof, (to add ſome- WW b 
thing here which is very remarkable) imagine, that Water and Oyl thus mix 


ed together, are much more proper than Oy! alone, to cauſe two Bodies As 
rubbing againſt each other, to move more ſmoothly and nimbly upon one the E 
another? And yet, that this is true, the aforeſaid Experiment has taught us; by th 
wherefore, it is likewiſe very uſeful, that the Sucker, already ſmeared with {if brane 
Oyl, ſhould be even once again dipt in Water, before it be thruſt into the the pr 
Tube of the Air-Pump. 8 5 red fe 

The firſt Obſerver hereof, was the great Mr. Robert Boyle, who, upon the bing 
account of his Enquiries into the Creatures, can never be ſufficiently praiſe: ſach a 
That Gentleman, in the Introduction to his Phyfico- Mechanical Experiments, p. 7 done 
of the Cologn Edit. ſpeaks thus of this Mixture of Water and Oyl, to rendet Liquo 
the Motion of his Air-Pump more eaſy , Upon which Occaſion we muſt not hi! the Jo 
omit ( becauſe it appears ſo wonderful ) that neither Oyl nor Water uſed fingly, cul Wt ſhe 
bring to paſs that the Sucker ſhould be moved eafily and readily ; but that a Mix "on { 
of them both ( ſeveral times repeated to cur great Surpriſe ) did produce the defied uon d 
Eyed. 1 | N 

Thus we ſee that a Gentleman, who, if he can't be called the greateſ . 


Philoſopher in the World, yet may juſtly be placed in the firſt Claſs of Greit 


Men, acknowledges himfelf, that he could. never have diſcover'd this by Ar de ded 
* 7 gumenta tio, 
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mentation, but learnt it (zo his great Jprprize, which ought to be well ob- 
ieryed here) by Experience only. | 


Ster. XVI. Oyl and Water thus mingled, infinuate themſelves into the Joiurs. 


Now let the Atheiſt, that has never ſo high an Opinion of his own Un- 
derſtanding, or the ſtrongeſt Mind (as they love to call themſelves ) ſeriouſly 
| conſider by himſelf, laying aſide all Obſtinacy and Paſſion, whether he can 
attribute all this, with the leaſt appearance of Reaſon, to meer Chance, or 8 
norant Cauſes ; when he ſees with his own Eyes, that in order to render the 
Joints more ſupple and moveable, and to produce ſuch a mixture of Oyl 
and Water as would be fit for that purpoſe, there are found, in and near the 
th! ſaid Joints, perpetual 17 and Fountains; ont of ſome of which chere 
Dus flows a kind of Oyl of the arrow, (of which Mention has been made a- 
bore) and from others a tough ſlimy Humour (which the ſaid Dr. Clopron 
Havers, the Diſcover thereof, calls the Mucilago) into the Joints, between 

the two Cartilages that rub upon each other. And the ſaid Author ſhews 
. by Experience, that it is not without juſt Cauſe that he names them watry 
Humours, becauſe he proves, that after the Evaporation of the Water, there 
ſed to does hardly remain the thirtieth Part of that Matter. 


ſteep's Once again, I ſay, ler ſuch an unhappy Infidel betake himſelf to ſome Re- 
oſs ; of. MF tirement, where he need not be affected with the Shame of recanting thoſe 
s more MW crroneous Opinions, which he has ſo long and fo boldly maintained, and con- 

tumi- MW fider, whether he can believe, ſince this mucilaginous and watry Humour is 
Pump, of ſo great Service, that all this Apparatus of ſo many Glands as are found in 
at and the Joints, and which being compreſſed by the Motion of the Bones, do, 


like ſqueez'd Sponges, yield this Moiſture ; I ſay, whether ſuch a Diſpoſition 
| ſome- an be made without any determinate End: And, on the contrary, whether 
he does not plainly diſcover therein, the Wiſdom and Deſigns of the Creator. 
Bodies As firſt, that theſe Glands (ſome of which _ taken out of the Joint of 
the Elbow, are of the Form repreſented in Tab. IX. Fig. 6. and others lying 
ght us; dy the Knee-pan C, taken out of the Knee at aa a, Fig. 7. with the Mem- 
J wich brane 4545) placed in ſuch a manner, as not to receive any Prejudice by 
nto the {i be preſſing of the Bones; for which Purpoſe, the Great Creator has prepa- 
red for them a Cavity, which encompaſſes and ſecures them againſt any rub- 
pon th bing or breaking in great Motions and other Caſes. Secondly, However in 
raiſed: bach a manner, that when there are great Inflections, and much Work to be 
tr, p. 7 done by the Joints, they may be ſoftly compreſſed, to make them yield their 
render Liquor more freely, of which a greater Quantity is then wanted; and when 
uot tee ic Joints are at reſt, theſe Glands may preſerve more of it in them, and 
jy, coull dot med it in vain. Thoſe who deſire a more exact Account hereof, founded 
Mixtut "Pon ſeveral Experimental Diſcoveries, may have recourſe to the above- men- 
eden d Treatiſe from pag. 227, to p. 232. | | 


oreatl Sect, XVII. Convictions from the foregoing Obſervations, | 

f Great . No w how many Convictions of the Wiſdom and Goodneſs of Gop may 
by At * deduced from this Deſcription of the Marrow and Structure of the Glands, 
ntation, | U 2 may 
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may be eamed from the aforſaid Author, pag. 238. whoſe Words are as fo. 
lows: _ here we cannot forbear to obſerve the viſible and palpable Tokens ay} 
Footſteps of an Infinite Reaſon, which, as they are deeply engraven upon the Univerſ, 
in general, are yet ſo in a much more particular manner in this wiſe D:ſpofition of M. 
tion in Animals. Nor can we ever ſufficiently admire the Wiſdom and Providence of 
our Great Creator, who has communicated to all the Parts of theſe Beings, not onh 
ſuch a Compoſition, by which all the neceſſary Motions and Operations, requifte i 
them, are conveniently produced; but has moreover endowed them with ſuch Advar- 
tages and Privileges, whereby they can both ſupport themſelves, and diſcharge then 
proper Functions in the moſt eaſy manner. 


LOG AF ” DN (CSS ESC SLE 


CONTEMPLATION XII 
Of the Sight, 


wo 


Sect. I. Tranſition to the Sight. 


E proceed now to the External Senſes, and among them to obſerve in 

the firſt Place the Inſtruments of Sight; where it muſt needs appear 
incredible to every one, that ſuch a Number of Particulars and Circumſtances I. 
as are requiſite in ſo great a Matter as that of the Sight, ſhould have concur. g0 0 
red and met each other in ſo ſmall a Compaſs as the Space that contains the but | 
Eye, by meer Chance, or neceſſary Cauſes, without the leaſt View or Inten- MW then 


tion of the Creator. Fry 
To give theretore a Brief Account of the External Diſpoſition of the Eye: N 
Can it be thought to happen without Deſign ? | as ar 
have 
Sect. II. The External Structure of the Eye. q 


1. Tyar becauſe the Eye is ſo tender as to be hurt by the leaſt Accident (to | 
whatever, the Eye- lid may, like a Curtain, be drawn over it with unconceivs { * 
ble Swiftneſs upon the approach of any Danger, for the Security thereof; and Mt be 
at the time of Sleep, to hinder the Operation of Light upon it to the breaking tC, 
of that Reſt which is ſo neceſſary to it. And again, that with the ſame Swift. WM Here 
neſs for the Admiſſion of Light, the Eye- lid can be lifted up and folded toge- Cr 
ther, for which End it is provided with particular Muſcles. | 

2. To the End, that the Eye-lids may not hang looſe and flabby upon the Place 
Eyes, and that their Motion may be the ſwifter, they are provided with 
Cartilaginous Bow, which is accurately and nicely adapted to the Convexity Ml - 
of the Eye. | in the 

3. That the Eye is encompaſſed on all ſides by Bones, to defend it from il 2. 
outward Harms: Foraſmuch as by the leaſt preſſure the Figure of it would be 
changed, and (not to mention the Pain or Smart) the Sight would be preany 
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diordet d. If any body doubts of this, let a Man ſhut one of his Eyes, and 
preſs the other gently with his Finger, and he will preſently be convicted of 
this Truth by che different Appearance of viſible Objects. 

The Structure of the Eyebrows, which are provided with Hair, to pre- 
vent the deſcending Sweat of the Forehead from running into the Eyes. 

5. To the end that the external Membrane of the Eyes may not be dryed 
up, and wrinkled by the Air, and ſo not only the Motions of the Eye-lids, but 
likewiſe the Sight itſelf obſtructed ; that there are Glands placed in one Cor- 
ner of the Eye, and over it, which by ſeveral little Tubes, ſhed a continual 
Moiſture upon the Eye, to make it ſmooth, and to ſecure the Membranes from 
too great a Dryneſs. 

6. And to the End, that the Countenance ſhould not always appear Weep- 
ing and cover'd with Tears, that there are Paſlages contrived, by which this 
Humour at the uſual Times can be diſcharged into the Noſtrils. And the ſame 
Humour in extraordinary Occaſions, being changed into a flood of Tears, we 


ate then much more ſenſible of the Courſe of them into the Noſtrils. 


7, To the end that we may not be obliged continually to turn the Head 
to different Objects; there are different Muſcles faſtened to the Eye, that in 
an inſtant of Time do ſuffice to turn it on all Sides. 

8. That no part of this Muſcular Structure ſhould be in vain, the Eye is made 
in a manner Globular, to turn indifferently in a Cavity adapted to it ; the back 
Part of which is lined with Fat, to render the Motion ſmoother and quicker. 


Sect. III. The Properties of Light. 


Ir all this be not ſufficient to convince the moſt obdurate Atheiſt, let him 
go on to contemplate with us that which follows, and we do not queſtion, 
but he will be forced to own, that the moſt ſecret Laws of Opticks and Ma- 
thematicks muſt have been known to him that formed the Eye, before He 
could have produced ſuch a wonderful Machine. we : 

Now it will be neceſſary to ſhew ſome of the Properties of Light, to ſuch 
a5 are unexperienced in the aforeſaid Sciences; to the End, that they may 
have a tolerably clear Conception thereof. It is therefore well known, 

1. That the Light either of the Sun or of a Candle K, (Tab. X. Fig. 10 
(to give an Example thereof) falling upon the extream Part or Point of a + 
Needle, render the ſame viſible to an Eye at C, C, C, &c. and R, wherever 
it be. So that it appears from thence, that the Light diffuſes its Beams, PC., 
PC, Cc. ſpherically, towards all ſides, or rather like a round Ball; and 
therefore, that in the whole upper Superficies of the ſaid Ball, as C, C, C, R, 
Oc. no Point can be taken, to which ſome Ray, as PC, is not extended, 
ſuppoſing the Eye at any of the Points, C, C, C, &c. or where-ever elſe it is 
placed in that Sphere. | ä 

And that this is each time performed in a ſtrait Line, may be obſerved from 
hence ; that a dark Body 8, placed between the Eye at R. and the Point P, 
in the Right Line PR, hinders the Eye from ſeeing the ſaid Point P. 7 

2. This continual Scattering or Separation of the Rays, PC, PC, &c. from 
* other, is called Diverging: And thus we ſee, that all the Rays of Light 

CPC, Cc. with reſpect to one another, when they proceed from * 

| oint 
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Point P, are what the Learned call Divergent ; as on the contrary, thoſe Ray 
for inſtance, that flow from ſeveral Points, CC, &c. and by the help of 


Burning- Glaſſes, or other Optical Methods, are compelled to run into: 


Point P, are called Convergent. | 

3. It follows from this Divergency (Tab. X. Fig. 3.) that if from all the 
Points, as A, N, L, M, B, of the Line A B, (or rather from ſo many as there 
may be in the whole Line A B/ the Rays fall upon another Line S T; that 
the Rays flowing from all the Points of A B, to each and ſingular Pont 
of the Line 8 T, cannot be extended without an apparently great Confuſion, 

4. Wherefore, in caſe the Rays Diverging after this manner, ſhould fall 
directly upon that Part of the Eye where the Sight is to be formed, the Rays 
proceeding from each Point of the viſible Object A B, would ſufficiently fil 
the whole Superficies of the Place, and fall into great Confuſion among one 
another, as may be ſeen at 8, T, O. | 

5. Now tis a known Law of Opticks, that in order to ſee an Object 
diſtin&ly, all the Rays coming from a Point thereof (as from B for inſtance) 
muſt be collected at the Bottom of the Eye in a Point & (and fo ſuch as come 
from A, and other Points of the ſaid Object, in ſo many other Points again, 
as a, Cc.) thus forming upon the Bottom of the Eye at ab, the Picture or 
Image of the Object AB; but inverted, or upſide down. 

6. Now ſince this cannot happen unleſs the Rays, which, according to 
the Natural Courſe of Light, proceed from the Point B divergently, or wider 
from each other, are again made Convergent at the Point &, it has pleaſed the 
Great Creator to determine the Motion of Light, with reſpe& to the Medium, 
or Matter thro* which it paſſes, by other Laws, by which He brings this 
great End to pals. 


Sz cr. VI. Concerning Refrattion or Breaking of the Rays. | 


Tus Laws are thoſe which in Opticks are known by the Name of 
Refrattion (that is the breaking, or rather the bending of the Rays of Light) 
and the Appearances thereof are as follows : 

1. When Rays paſs from one Medium or Tranſparent Matter, ſuch as the 
Air, for inſtance, into another, as Water, Glaſs, Chryſtal and the like, whe- 
ther it be denſer or rarer. 

2. When they fall upon the latter with any Obliquity; for if they fall at 
Right Angles, or Perpendicularly, we find they paſs directly through, and 
are not broken, or bent at all. 


Secr. V. An Experiment of Rays paſſing from Air into Water. 

Ir you deſire to ſee this experimentally, ſet a Candle in a dark Room 
(Tab. X. Fig. 2.) upon a Table, and ay empty white Baſon N K LM, at 
a little Diſtance from it, in ſuch a manner that the Shadow of the Brim ML. 
of this Baſon, may extend it ſelf from M to D; when it will appear, that 
the Ray AM D, which ſeparates the Shadow at D from the Light, is the 
laſt Ray that falls on the enlighten'd inward Part of the Baſon N B D. 


Then 
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lay a ſhining piece of Money E (for inſtance a Shilling) juſt within 
A that * Edge of it may approach very near to. D you muſt 
rake care next to fix that piece of Money in ſuch a manner, that it may not 
remove from its Place; and laſtly, fill the Baſon up to BC with Water; 
then you will find that the Shadow will not extend itſelf farther than to F, 
and the Shilling E will lye out of it in a perfect Light: So that now HF is 
the laſt Ray that ſeparates the Light from the Shadow. 
Now it is plain, that from A to F there can come no direct Ray AF, 
becauſe it is lopt by the Baſon at P. 3 
And yet you ſee the Light proceeding from A to Ff. 85 
From whence it follows, that as the Ray moved directly in the Air from 
A to H, inſtead of proceeding ſtrait forwards to D, it is broken and bent, 
'S one 1nd makes an Angle A H F, at the Superficies of the Water H, and ſo runs 
; m H to F. | 8. 
bjec * thus you have an Example, how a Ray A H, paſſing through a thin- 
ance) WW ner Medium, ſuch as Air, into a thicker, as Water, is refraf#ed or broken; 
"_ and in ſuch a manner as to bend towards the Perpendicular Line G H Q, 
Bam, which makes a Right Angle upon the Superficies BC, where the different 
IN Mediums of Air and Water are ſeparated from each other. 


ig t0 Sect. VI. An Experiment of the Refraction of Rays paſſing from Water into Air. 


wider Now to ſhew the Appearances of a Ray paſling from a denſer or thicker 
2 Medium, to a rarer or thinner, as from Water to Air: | 
drum, Lay the ſaid Shilling E, in an empty Veſſel NK LM (Tab. X. Fig. 4.) 


$ tis ſo that one that ſtands at A'S, may be juſt hinder'd by the Brim of the Veſſel 
LM, from ſeeing the Money at E: Foraſmuch as from E to the Eye A, no- 
diret Ray AE can proceed, by reaſon of the Interpoſition of the ſaid 
Brim MI. | 
ne of Then fixing the piece of Money E, to the Bottom of the Veſſel in ſuch a 
ight) manner, that it may not be removed by pouring in the Water, let there be 
N Water poured into the Veſſel as high as B C: Whereupon he that food at 
— AS, and could not ſee the Shilling before, will perceive it very clearly, as 
1 if it was at F. 


Now it is plain from all this, that the Money really lay at E: and that it 
= could not be ſeen by any direct Ray E A. | 
| And yet it was clearly ſeen at F. 

From whence it follows, that it muſt ha ve been ſeen by the Refra&ion.. 
or bending of the Ray EH, which, inſtead of running directly to T, makes 
the Angle E H A, and ſo reaches the Eye A. 


Which (becauſe we are wont to imagine that we ſee nothing but what 
1, at bes in a right Line, extended from our Eye to the Object) ſees this piece 
ML, of Money as if it lay at F. W 
that And to prove that it only happens thus by the aforeſaid Refraction, let 


s the mother Perſon be placed at I O, whoſe Eye I, is not able to ſee the Money 
E, while it lies in the empty Veſſel, the Brim of which, N K, intercepts 
the direct Ray I E; and yet when. the Water is poured into it, he will ſee 

Then the ſame lying at P, by the help of the Ray ER I, refracted at R: So that 


the 
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the ſaid Money will appear to the Eye A, removed from E to F, but to th 
Eye I, removed from E to P; and thus two e r will be pw. 
duced: And in like manner, if there were a whole Ring of Spectators abou 
the Veſſel, each one would ſee the Object in a different Place. 

From hence it appears, that a Ray, E H, is refraded in paſſing from: 
denſer Body, as from Water, into a rarer, as Air; and that it does not ww 
directly from H to T, but to A, and ſo is ſomewhat inflected from the Per. 


pendicular Line G HQ. 
Ster. VII. An Experiment, ſewing * Rays falling at Right Angles are w 
racted. 


ed 

I r is likewiſe plain, that a Ray falling perpendicularly from one tranſpꝛ- 
rent Medium to another, ſuffers no Refraction, (as the afore-mention'd Ry 
did, which came upon it obliquely ) if you look upon the aforeſaid piece 9 
Money E, lying in an empty Veſſel, thro' a narrow and perpendicular Tube 
DU, whilſt it lies directly under it; after which, fill the ſaid Veſſel with 
Water up to BC, taking care that the Money remain in the ſame Place, 
and the Tube in the ſaid Poſition, thro' which the Money will be ſeen jul 
as it was before: Whereas, if you look at it thro' the Tube lying obliquely 
in the Poſition HT, the Money will not be ſeen at E, as in the empty Vel 
ſel; foraſmuch as, in order to ſee it again after the Water is poured in, the 
Tube muſt be brought down from HT to HA, by reaſon of the Refs 

ction of the Rays: This is what every one may try, as well as we. 


SecT. VIII. Divergent Rays made Convergent, and forming an inverted Image, 


From theſe two Laws there does not follow a General Rule, which, 2 
appears by innumerable Experiments, is always obſervable in the Motion of 
the Light, viz. that (Tab. XI. Fig. 1.) the Rays BH, BH, Diverging from 
a Point B, may, by Refraction, be inflected towards each other, and become 
again Convergent in a Point 6. 

1. When they paſs from a rarer Body into a denſer, which is Convex and 
Spherical; and, 2. When they fall upon an Object of the like Figure, from 
a thicker to a thinner Medium. | 

For inſtance, let K F be a Glaſs poliſh'd on both fides, and each fide of 
K MF and K NF be Convex and Spherical: Now when the Ray BH 
comes upon it from the Air, it will not proceed to R, but be inflected to- 
wards the Perpendicular G H, and take its way according to HP; but in 
paſſing from the ſaid Glaſs P, into the Air, it will not proceed to 8, ac 
cording to HP; but receding from the Perpendicular Line PQ, purſue it 
way to 6. 

And this happening to all the Rays, which fall from B upon the G!als 
between HH, they will all be united again about the ſame Place at 6, on- 
ly the middle Ray BMN6, becauſe it falls every time perpendicularly up 
on the Glaſs, runs directly forward, ard without being refracted. 

So that in caſe we ſuppoſe (Tab. X. Fig. 3.) that at S T, a Glaſs is fo pls 


ced, as that the Rays paſſing from A to a, from B to b, and from the other 
| Points, 
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points, N, L, M, to n, I, m, be united together, th ; | ' 
"erred Image of the Object A B. _ ey will make an 5 6 0 
Scr. IX. Arn Experiment ſhewing the ſame. 


Lor thoſe who have a mind to ſee a very eaſy Experiment hereof 
one ſingle Candle in a Chamber at Night, and e 8 
ir, let them cauſe irs Light to paſs thro a Spectacle- Glaſs upon a white Pa- 


per: Whereupon, having likewiſe ſettled the Diſtance between the Glaſs and 


the Paper, they will ſee the exact Picture of a Candle inverted upon the ſaid 


Paper. 
That is, at the Place ba, where all the Rays coming from each of the 


points of the Candle, at A B, are collected in ſo many other Points by the 


two Refra&tions, which (as in Tab. XI. Fig. 1.) they ſuffer throꝰ th 
cle or Burning-Glaſs, convex on both ſides, and ſo form chi abbey: 2 


Image. | 
SC. X. A Second Experiment in a dark Chamber. 


Turk is another way of proving the ſame by the imer 
a dark Chamber, which is made hi You muſt — r 
as you can, leaving a round Hole in a Window, ſomething ſmaller than the 
Circumference of a Spectacle Glaſs ; then place ſuch a Glaſs exactly before 
the Hole, taking care that the Light has no other Paſlage into the . 

Now if you hang a white Cloth or Paper at a proper Diſtance before the 
ſaid Glaſs, ſo that the Rays that proceed from every Point of the Objects 
may each of them be collected into its correſpondent Point, you will per- 
ceive that the Images of every thing that is withour the Chamber will be 
painted in the moſt perſect manner upon the ſaid Cloth or Paper, accordi 
to all its Lineaments and Colours, eſpecially if the Sun happen to ſhine u = 
- external Objects, and the Glaſs: be in the Shade; as it happens — 
4 the Sun is in the South, and the Window in which the Glaſs is 

nds towards the North, ſo that none of the Sun's Rays come directly 


upon it. 5 
Scr. XI. Convifions from the foregoing Obſervations. 


Now fince it is the Property of Rays that proce 
diverged and ſcattered from each other, 2 he ea 7 be —— 
e or be united in a Point again, in order to form the Picture of an Ob- 
5 Ly thereby to make us ſee it diſtinctly: Can it be conceived that 
* - e Laws concerning Light, all this Diſpoſition made in the Eye (how 
= wy it may appear to an ignorant Perſon) and all the other neceſſary 
— umſtances obſerved therein; I ſay, can he believe that all theſe things 

e concurred in ſo little a Space, as that wherein the Eye is placed, with- 
out any Deſign or Wiſdom of the Creator? 


X | SECT. 


* — - = id — 
- my 2 , 


. — 


23 n a> E 
* . 1 2 . bf 
r ———jç˖— mn OOO 2 2 ˙ ont > — 


"—_— 


a The Religinio Philypher 


SECT. XII. The Eye is a Dark Chamber. 

Now to. repreſent this Matter to every one's entire Satisfaction, and to 
convince him, that the Images of viſible Objects are really painted upon 
the Bottom of the Eye by the Light, after the ſame männer as in the 
above-mention'd dark Chamber by a Convex Glaſs; he need only take (this 
I. find the Experiment ro have been made in the Year 1696.) the Eye of 4 
newly killed Ox, while it is watin, (fee Tab. XI. Fig. 2. CGRH) aſtet 
having diveſted it of its Fleſh and Far, and left nothing remaining but the 
Membranes and Optick Nerve; then about “ or a, behind in the Eye, let 
there be à ſmall Hole made with the Point of 4 ſhatp Knife, in the Mem- 
brane in which it is involved; aid moreover a little round piece, of about 
a Finger's bteadth, cut out wich fine pointed Sciſſors, leaving it faſten d 
only at X, ſo that the Eye may be held by che Patt here repteſented at Ni 
and ſo the Orifice CCN directed which way one pleaſes. 

Then placing the Flame of one Candle only, lighted for that purpoſe, ina 

ark Room, before the Eye at A B, you ſhall ſee the exact Picture of the ſame 
itiverted' very” plainly at ab, and reprefented burning upfide down. 

But that this Experiment may be made as it ought to be, care ſhould 
be taken not to hurt a very fine and tender Membrane, including the vi- op 
treous Humour behind at a. For whereas you otherwiſe ſee the ſaid the 
Humour itſelf tranſparent and naked, ſome Light may perhaps appear, but to 
the Image will not be fo well repteſented. f | 

However, upon ſuch an occaſion, which eafily happens, one may cover the 
the naked vitreous Humour behind at ab, with a very fine. white Paper; G 
by which means you will ſee the exact Form and Motion of the Flame, at 
and alſo the Top of the Candle itſelf, accurately drawn upon it. 

It is more convenient to try the Experiment after this manner, than to place 
the Eye before the Hole of à dark Chamber, in order to admit thereby the 
Images of the external Objects: It is likewiſe performed this way with much 
Ks trouble. * 101 2 ü 

For one may eaſily ſee this way, 1. That the Eye being brought nearer 
to the Candle, the Picture is drawn ſenſibly larger; and if removed farther 
from it, it becomes ſmaller again. 2. That upon moving the Candle to- 
wards the Right; or Left Hand, the Picture goes in a direct contrary Mo- 
tion. . ; # + * | 42 7. . 2 (247 1878 2 
From whence it ſeems probable, that our Great Creator makes uſe of theſe 
Means, to the end, that by increafing or leſſening the Images formed in 
the Eye, we may judge of the Diſtance of Objects by their apparent Great- 
neſs, or of their Greatneſs by their apparent Diſtance ; as He likewiſe makes | 
known to us the Motion of Things that are remote from us, by the Mo- enti 
tion of their Images. Far 31 SLE 1 | 

For that theſe Images are not formed in the Eye, without making ſome calle 
Impreſſion upon the Membranes thereof, ſeems deducible from what a Man appe 
feels, who has been any time in the Dark, when he ſuddenly returns into? box 


great Light, and opens his Eyes to look about him. gie 
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Sect. XIII. No Images by Divergent Rays. 

HavixG thus far ſhewn that our Eye is a real dark Chamber, this 
Truth does likewiſe occur to us, namely, that ſuch Images of an Object A B, 
cannot be formed upon the Bottom of the Eye at ab, by Rays, which, for 
inſtance, flow from the Point B, ſo long as they are Divergent, as at BC, 
BC; but that it is abſolutely neceſſaty for that purpoſe, that they ſhould be 
altet bent again towards each other by Refraction, in order to be collected into a 


t the Point ö, and there to form the Image. 
yay Sect. XIV. The Tranſparency of the Tunica Cornea. | 
about Now to repreſent only ſome few of thoſe Circumſtances, ' which may ſerve 


Ron's for Conviction, without embaraſſing a Reader not well skilled in Anatomy 
t Xt; with the different Number of Names given by the Learned to the Membranes 

ol the Eye, of which ſome Anatomiſts reckon only three others 4; 5, 6, 7, 
- ina yea, 8 and 9, as you may ſee in Verheyen; Let us ſuppoſe the little globular 
ſame Body, GC HR (Tab. XI. Fig. 2.) to be the Eꝝyʒ e. 
Now no Body will conteſt with. us, 


hould Firſt, That in caſe all the Membranes" which encompaſs the Eye were 
he vi opaque as well as thoſe that are in the other Parts of the Body; by reaſon of 
e ſaid * 1 5 of Tranſparency, the Light would be able to get little or no acceſs 
r, but to the Eye. | 1 34 V7 180 1,003 TER 
; Can it be then SHARI Aebi Deſign, that, notwithſtanding that 
covet the whole Eye is encom | 


place Horn or Glaſs is, in order to afford N Light; and which is 
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Sect. XVI, The Cryſtaline Humour. 


Thirdly, Now if we ſhould ſuppoſe that theſe Rays, according to Ch, 
CD, ſhould again proceed directly to dd, we ſhould at the ſame time find 
that they would either not at all run into a Point, or at leaſt into ſuch a or 


as lies very far behind the Eye. 
From whence it follows, that there muſt be a new Refraction to inflect then 


again towards cach other, in order to make them meet at 6, or in a much 
nearer Point. | 

Now, in order to make this happen very exactly, another Body, SDTES, 
is neceſſary; which is, firſt, Tranſparent, ſecondly, Thicker than the Aqueous 
Humour, and, thirdly, in ſome meaſure Convex. | | 

And here again we find all theſe required Circumſtances to come to paſs in 
ſuch a manner; for the very opening of an Eye, may convince every Body, 
that the laſt mentioned Humour SD TES, is not only clear, but likewiſe of 
a thicker Subſtance than the Aqueous, for which reaſon tis called the Cryſtal: 
line, and repreſents rather a ſolid Body than a fluid, and, which is yet more, 
it is Convex at SPDT. © 1 6 i 

Theſe are therefore the Means that hinder the Rays proceeding, as CD, 
CD, from paſſing on directly to d d, and force them, according to the Laws 
of Refraction, to inflect themſelves a ſecond time towards each other, and to 


take their way to DE, DE. | 


Secr, XVII. The Vitreous Humour. © 


Fourthly, AG Alx, if theſe Rays had purſued their Courſe ſtrait forwards 
to ee, they would indeed have met again at the Point ł, but that would have 
been too far behind the Eye; and they falling upon the Bottom of the Eye, 
would have taken up too much room at n; and the ſingle Point of the Ob- 
ject B, would have been here repreſented with a great Superficies, n, which 
happening thus thro” all the Points of the Object AB, the Rays of ſeveral 
different Points lying near each other, would have ſtruck the Bottom of the 
Eye in the ſame place, and ſo have produced a confuſed Image, and therefore 
confuſed Viſion. | | 

He that does not conceive this eaſily, may repreſent to himſelf, firft, with 
2 proper Exactneſs by the help of a Convex Glaſs, placed at S T, in a datk 
Chamber (Tab. X. Fig..3.) the Picture ab, of an Object AB upon a white 
Paper 7 5; and then removing the Paper from rf to p q nearer to the Glas 
ST, he will perceive the Confuſion of the Picture, for the Reaſons that have 
been juſt alledged. ' | 

Therefore to prevent this in the Eye (Tab. XI. Eg. 2.) it was neceſſary, 
that a ſecond Refraction ſhould be made, whereby the Rays might be colk&- 
at the Point 5, inſtead of the Point k. 3 em 
That this may happen after the beſt and moſt commodious Manner, / the 
Cryſtaline Humour 8 T, muſt be again Convex at SE T, and that which fol 
icows at SGRHTES, thinner of Matter, and likewiſe tranfparent. 


# 


p C.. 
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Now all theſe Particulars do occur here again; ſince the Chryſtalline Humour 
(as you may obſerve, if you take it out of the Eye) is not only a Convex 
behind at SEE T, but much more ſo than in the Fore-part of it SDDT ; 
the whole Cavity alſo of the Eye SGRHTES, behind the Chryſtalline 
Humour S T, is quite full of a very clear and bright Humour, about the 
Conſiſtence of melted Glaſs, or, according to others, of the White of an Egg; 
them at leaſt, it is of a thinner Subſtance (which is neceſſary here) than the C 

ne Humour, and therefore tis called the Vitreous Humour. This being ſo, 
they that underſtand the foregoing, mult likewiſe know that the Rays coming 
TES, fom D E, can't paſs directly thro' eto ł; but being again broken at E, 
Jueous muſt be bent towards each other, and purſuing their way according to E 6, 

El, muſt be united at 6b. | | 


Body Scr. XVIII. How the Image is formed in the Eye, and Convictions from the 
rife of foregoing Obſervations. 
Hal. EFſibh, HavinG thus ſhewn, how the Rays diverging from the Point B 
more, of the Object A B, muſt meer at the Bottom of the Eye in a Point b; if 

you ſuppoſe that thoſe Rays which come from every other Point of A B, are 
; CD, likewiſe after the ſame manner collected in a viſible Point of a b, you will alſo 
Laws ſee after what manner the abovementioned Images are formed by the Light, 
and to WF upon the bottom of the Eye, as it were in a dark Chamber. 

Now can any thing more be required by thoſe who ſincerely ſearch after 

Truth, towards a Proof of the Wiſdom of the Creator, than this wonderful 

dtructure of the Eye, and theſe Inflections of the Rays repeated three times 
wards WF after one another; which, if they had been otherwiſe ſcatter'd or ſeparated, 
| have vould not only have been unfit in their own Nature, by reaſon of ſuch Diver- 
Eye, Wh gency, to have formed an exact Image, but even produced a Motion which 
Ob- WW would have been directly oppoſite to what the Sight required? | 


vert! Sgr. XIX. Several Remarks; Firſt, that the Eye is Black within. 
of the W.z might make innumerable Obſervations upon the wonderful things 
refore WF that are to be found in the Eye; as, 1. That the Eye muſt be dark within, 
in order to repreſent the Images as ſtrongly as is done in a dark Chamber, 
with BF and is it not ſo ? even ſo far, that its Membranes or Tunicks, are in a great 
| dark BN meaſure, and for this very purpoſe, of a Blackiſh. Colour: Can ſo neceſſary 
white WF 2 Quality as this reſult from Chance? | n.; Ban 


have Scr. XX. The Second Remark ; That the Cryſtalline Humour is a Microſcope : 
And Convictions from thence. , „ 

ſſary, 2. To the end that the Images ſhould be nice and accurate, ought there 
led. not to be in the Eye a tranſparent Body, Convex on both ſides, and the moſt 
Convex part undermoſt ? And do not both theſe Qualities occur in the Cryftak 

ide BY lar Humour, which has the form of a poliſhed ſpherical Glaſs before and 
fol. behind, as likewiſe all its Properties? 53 4.1.1 | * 
For, if you take this Humour out of the Eye of a newly killed Beaſt, 

Nov BY ud hold it before a burning Candle, and a piece of white Paper behind it, 
you 
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you will ſee upon the Paper as exact an Image of the Flame inverted, u d 
the ſame were projected or made by a Glaſs : Or place the ſame before yoy — 
Eye, and the Head of a Pin, or any other little thing, cloſe behind it, ay vg 


if you look thro” it, you will fee the very ſame Appearances as thro? a te 0 

Microſcope, which is like wiſe made Convex on both ſides for the ſame purpoſe . 
Did ever any one pretend to ſay, that a good Microſcope had Acquire yoo 
its Figure, its Tranſparency out of a dark or opaque Matter, and its Diſpy. If 
ſirion of being ſo uſeful, without any Deſign of the Perſon that made it: n e 
Ho therefore can it be aſſerted of this Humour, where all thoſe Qualiriz * 
are found in a more eminent manner? Or could the beſt Artificer in the bun 
World, produce ſuch a thing from Bread, Fleſh, Fiſh, and other Food? Cy 12 | 
then an unhappy Philoſopher diſcover neither Art nor Knowledge thercin 48 
after having obſerved the like Appearances, not once only (which might har N 
happen'd by chauce) but in ſo many Millions of Eyes, both of Men and MF nid 
Beaſts ? | 


| | not 
Sgr. XXI. The Third Remark; Upon ſeeing at ſeveral Diſtances : An Expm- . 
$36 40h. ment thereupon. 1 Po) 


3. Ons may yet farther ſee by the Experiment in a dark Chamber, that N of th 
the Diſtance of the Object A B (Tab. X. Fig. 3.) from the Paper 1 and Imag 
from the Glaſs ST, ought to be certain and limited to form a diſtin& Ima: 
at ab: So that the Paper being held at pq, nearer to the Glaſs S T, or at, 
farther from the ſaid Glaſs, if the Object AB and the Glaſs 8 T remin 
in their place, the Image will be very confuſed; becauſe the Rays coming 
from each of the Points A and B, are not collected in the Point a and b, but 


inſtead thereof, take up a great ſpace at p and , or d and e; fo that thoſe Ne 
which proceed from differ ent Points mnſt thereby be mix'd together and WF Muſc 
confuſed. er | | . | the {a 

From whence. it appears, that no Images can be rightly and truly formed, Bf elt 
when the Collection of the Rays that come from A or B, are made at à or b; & al! 
the place of Collection a'b, being either before the Paper, which is then a! f Hume 
de, or behind the Paper, when at p 4. = : 2 01 9 the B. 
Again, we like wife ſee if the Object A B is further from the Glaſs ST, the ea 
-or the Glaſs itſelf is rounder than at the time when a diſtinct Image vn BY flatter 
formed thro” both of them'ar a 5, the exact Image will fall cloſer to the Glab, BM reach 
as for inſtance, at pq; and therefore the Paper muſt, For this reaſon, be No 
brought forwards from rs to p.q, and nearer to the Glaſs. .... Glaſs, 
' The contrary happens, if the Object A B be brought cloſer to the Glas Conve 
ST, or if the ſaid Glaſs be not ſo Convex as we at firſt ſuppoſed it; . No 
then the exact Image will not be found, unleſs the Paper be removed bact- lectior 
wards to de, and the Diſtance thereof from the Glaſs rendered greater. upon | 
No, notwithſtanding that all theſe things come to paſs in our Eyes, e BW vent i 
would our Sight, for all this great Apparatus, be of little uſe, and who Bi Cryſtal 
imperfect, with reſpe& to the Objects that are near us: So that, for inſtance, or (thi 


one who ſees an Object diſtinctly at the Diſtance of a Yard, would not be 


able to diſtinguiſh the ſame, either at the Diſtance of half a Yard, ot a hy 
' TY 


The Religious Philoſopher: 129 
1nd half, or any otherwiſe, farrhgggr nearer, unleſs the means above. mention d 
were uſed in the Chamber of our Eye, viz. either by making the Roundneſs 
of one of the Humours more or leſs Convex, or the Diſtance between the 
Chytalline Humour, and the Bottom of the Eye (which ſupplies the place of 
the Paper) greater or ſmaller, according as the nearneſs or remoteneſs of 
the Object requires it. ER | 
If this ſhould not be ſufficiently intelligible to one that has not been verſed 
n Optical Ex timents, let him in a dark Chamber make uſe of a flatter or 
ualities I more convex Glaſs; ot to ſpeak in the Language of the Glaſs-Grinders, of 
in tk younger or older Spectacles, and of a greater or ſmaller Diſtance of the Ob- 
1? fe; and Experience, after a little attention, will render the thing plain 
herein, WF enough to him. : | - : 
ht have Now, to apply all this to the purpoſe ; Can any one, without being aſto- 
en ud aim'd at the Wiſdom and Goodnefs of his adorable Creator, obferve that 
not only one of theſe Means (which was enough alone) but both together 
Fire found in the Eyes? For when an Object is far from the Eye, and there- 
Exper. fore (Tab. XI. Fig. 3.) the Point a or (where the Rays proceeding from 
4 Point A or B converge, or are gather'd together) does not reach the Bottom 
et, tha I of the Eye X m, but falls nearer to the Cryſtalline Humour 8 T; a confuſed 
„ and Inage, as has-been ſaid before, would thereby be formed at the Bottom of 
Image the Eye, but no diſtin& Viſion ; ſo, that to prevent the ſame, it is neceſſa- 
r atde, WW that the Diſtance between the Bottom of the Eye X m, and the Cryſtalline 
reman WW Humour S T, ſhould be ſmaller ; or (if the Diſtance between them remain 
coming as it was) one of the Humours of the Eye ſhould be render d leſs Convex, . 
6, but to cauſe the Image to fall farther, viz. at a 6. 
it thoſe Now we find that to bring both theſe things about togethier, the four- 
her ud Muſcles of the Eye, EF G H (Tab. X. Fg. 5.) ſeem to be neceſſary to move 
the ſame (as any one of them is contracted, and ſo made ſhorter than the 
ormed, WF reſt) upwards and downwards, and to the right and left; and when they 
a or b; act altogether they draw the fore-part of the Eye, as likewiſe the Cryſtalline - 
then at Humour, backwards, diminiſhing in ſuch manner the diſtance between it and 
| the Bottom of the Eye; but particularly, it is likewiſe plain, that they make 
ſs 8 T, the external Figure of the Eye, which is very Convex and Globular, much 
ze wis fatter, and ſo cauſe the collected Rays to fall more backward, in order to 
laß, Bi reach the Bottom of the Eye. A + 3 
on, be Now that the Rays coming from an Object, and falling upon a flatter 
Claſs, do paint the Image further backwards than when the Glaſs is more 
Gag Convex, has been already ſhewn in the Experiment of a dark Chamber. 
it; fot Now if the Object (Tab. XI. Fig. 2.) be too near the Eye, and the Col- 
| back- WF ledion of the Rays coming from the Point B, does not happen upon 6, but 
. upon k, behind the Bottom of the Eye XM; it is plain enough, that to pre- 
es, Je vent it, the contrary muſt be effected, namely, that the Space between tlie 
wholly Bi Cryſtalline Humour and the Bottom of the Eye X m, ſhould be made the greater; 
iſtance, i or (the Space remaining the ſame) the Aqueous Humour of the Eye, at Me c, 
not be omewhat rounder. | 15 es ' 
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For that a rounder Glaſs forms the Ima orter and nearer to itſelf, 1 
be experimentally proved with great caſe dark Chamber, 
Now to perform both theſe Operations at the ſame time, the Anatomiſy 
produce two Muſcles at Il N K M (Tab. X. Fig. 5.) which they call q 
lique Muſcles ; and which, when contracted, do each of them draw th 
Eye on its fide; but when they work together, they draw the Eye as it wen 
with a girting Rope, and ſwelling up, preſs it on all ſides ; by which means 
the Aqueous Humour being made protuberant, the Eye becomes rounder g 
NCC (Tab. XI. Fg. 2.) and the Pitreows Humour being preſſed backward 
the Diſtance between the Bottom of the Eye and the Cryſtalline Humour i; 
render'd greater. 
I know very well that ſome Learned Gentlemen do not think that the 
culiar Uſe of theſe Muſcles, for this purpoſe, is yet fully aſcertained, til 
it has been farther proved ; but we ſhall not let ourſelves into this Diſpute 
at preſent, no more than we ſhall enquire whether thoſe only have hit up 
the Truth, who maintain, that the Fibres G S and HT (which the Anz 
tomiſts call Proceſſus Ciliares) have a quality of cauſing the Cryſtalline Hb 
mour it ſelf (when ever it is neceſſary) either to change its Figure, that j 
to ſay, rendering it more or leſs Convex ; or of biinging it nearer and 
moving it farther from the Bottom of the Eye. ; 
However, the one or the other of the Operations above-mentioned, ſeems 
to be experimentally felt in the Uneaſineſs, or ſometimes even in the Pain, 
which the Eye ſuffers, when we uſe any Force ro ſee an Object that is far 
from the Eye diſtin&ly, or to read a Writing a little too near, ; 
But this is inconteſtibly true, that the Eye does ſomething in the viewig 
of things that are placed at ſeveral Diſtances from it, without any Concuts 
rence or Knowledge on our part, which the greateſt Mathematicians hai 
not yet been able to bring about by their Inſtruments of ſeeing ; the Diſps 
fition of which, as the diſtance of an Object is notorioully greater or (mal 
ler, muſt likewiſe be alter'd. And this is ſufficient to convince us (tho 
know nothing of the manner how it happens) that there is a God, by when 
we are made, and who had a wiſe End and Deſign in forming the Eye, all 
here appears. 


Secr. XXII. The Fourth Remark ; Upon the Opening and Shutting the Nai 
the Eye, or Pupil, with an Experiment proving the ſame. | 

Fourthly, Ir this great and wonderful Structure of the Eye, by which * 
are enabled to ſee ſo eaſily and diſtinctly, at ſo many and ſuch different DF 
ſtances, be not yet ſufficient to convince a Sceptical Enquirer of the Wi 
dom of his Creator, let him proceed farther, and in the laſt place (ling 
if we take notice of every thing concerning the Eye, that alone would 9 
quire a whole Book) to contemplate with us that which follows : | 
Firſt, That if the Hole in a dark Chamber be made ſo ſmall as to adult 
but too few of the Rays, the external Images would be repreſented impth 
fectly without the neceſſary Force and Livelineſs. 
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Secondly, If the Hole be ſo great as to admit of the Entrance of too much 
Light, the Images would appear yet more weak and imperfect for other 
WRcaſons. So that there is an exact Proportion required tor that Hole or 
pace, thro' which the Rays are to be admitted, ro the end, that every 
Wing may have its proper Energy; and that the number of the Rays be net- 
ther too great nor too ſmall: And how much trouble the finding the juſt 
Proportion of ſuch Holes or Openings occaſions to thoſe who make Teleſ- 
Wcopes, Microſcopes, and other Inſtruments for ſeeing, is but roo well known 
. by thoſe that have had the trial of it. 
The ſame thing happens to the Eye, as being a dark Chamber; and it is 
Wealic to diſcover experimentally, that too few Rays render the Sight of an 
Object weak, if you make a Hole with a Pin in a white Paper, which Hole 
all be much ſmaller than the little black Circle of the Eye, called in Latin, 
the Pupila; and thro' which the Rays of the Object are admitted into the 
ye. 
"Now when you look thro' the ſaid little Hole (eſpecially in a place where 
the Light is not roo ſtrong) upon a piece of Marbled Paper, in which 
there are a great many Colours, it is well known, that if it be held cloſe 
to the Eye, there can come no Rays from it but thro” the aforeſaid little 
Hole; and that therefore the number of them is much fewer than if they 
were immediately received in a greater Opening of the Pupila without this 
Hole: But we ſhall likewiſe find at the ſame time, that the Colours of the 
EMarble Paper will ſhew themſelves much fainter and darker thro* the little 
Hole, than they would directly to the naked Eye. 
No in caſe this Pupil, being too large, ſhould admit too many Rays, as 
It does when one paſles ſuddenly from a very dark Place into a clear and 
Wirong Light; we find likewiſe, that upon this account, the Action of Seeing 
Wecomes very troubleſome. | 
No to produce again a Proof of Goy's wonderful Wiſdom and Mercy 
rom this laſt Inſtance, could any Body reaſonably ſuppoſe, that what is done 
Werein, with ſo much trouble by the Artificers in their Optical Inſtruments, 
Ws performed by the Eye of itſelf, and without the Direction of the Great 
Creator, and even without the Knowledge of the Man himſelf in whom it 
Wappens ? And moreover, after ſuch a manner as infinitely exceeds the 
| 1 that Human Art has ever yet brought to the higheſt degree of 
PerfeRtion ? 
Thus we ſee that the Paſſage F F (Tab. XI. Fig. 2.) thro' which the 
Ways of Light go, or rather that black little Circle in the Membrane (ac- 
Fording to which our Eyes are denominated Black, Grey, or any other Co- 
Jour) commonly called the Black or Apple of the Eye, becomes in a healthy 
Nan ſmaller in a great Light, and immediately greater in a ſmall Light; 
order to admit more or fewer Rays, as the Circumſtances of things 
Wequire, 
$ | know very well, that no Body who has never ſeen this will readily be- 
Pee it; but in order to convince him thereof experimentally, let him be 
Pougbt into the Sun-ſhine, or any other ſtrong Light, or place * "ou 2 
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Chamber directly oppoſite to the Light of the Windows in a very brig 
Day ; where, if you obſerve the Pupil of the Eye, you will find it 10 
very ſmall in ſuch a great Light, to the end, that the Eye may not be hun 
by the ſtrength thereof; then ſet him in a dark Corner of a Chamber, aud 
turn his Face from the Light; when you will preſently perceive the Py / 
ro become ſenſibly larger, in order to admit a greater number of Rays; . 
ſomuch, that after theſe Experiments, no Body can doubt of what has boy 


here ſaid. 
Is not the great Goodneſs of God particularly remarkable herein, thy 


all theſe things come to paſs in our Eye, without our being conſcious there. d 
of, to the end, that our Attention may not be diverted from whatever ws 
are then contemplating ? Which however would have always happen'd, i m 
we had been obliged to have attended to every Occaſion of adapting the Py. th 
pil to the Degrees of Light. hi 
S ECT. XXIII. Conviftions from the foregoing Obſervations. b 
Now whoſoever is a reaſonable Perſon, and does plainly comprehend in 
all that we have been ſaying about the Eye, ought he not to be aſtoniſt's ha 
that as there was a Lucretius among the Ancients, ſo there are likewiſe in ou af 


Age Men that pretend to be Philoſophers and Enquirers after. Truth, ard Wi 
yet will not allow that the Maker of all theſe things, which contribute to th 
wards the forming of a good Sight, had any wiſe Purpoſes or Deſigns is cl 
forming the ſame ? | 

And yet if any of theſe Men ſhould ſee a good Microſcope, or a Sett df E 
Magnifying-Glaſſes, or a well-made Teleſcope, or a dark Chamber, with al 


its Apparatus, none of em will dare to ſay that thoſe things were framed by of 
Chance. And can they then affirm it of the Eye, the Structure of which M 
they maſt own, whether they will or no, to be unſpeakably finer than al un 
the Inſtruments for Sight that ever were invented by the Art of Men ? of 
Ask then the greateſt Mathematician, the moſt skilful Man in Optics, c 
Mechanics, whether he can be able to make a dark Chamber, that can be wi 
turned which way one will as readily and eaſily as the Eye; which, iftum du 
ed towards remote Objects, can ſhorten itſelf and flatten its Glaſs, and upor and 
the nearer approach of an Object, can make itſelf longer, and its Glas thi 
rounder, without ſtanding in need of any other Aſſiſtance; yea (let the Cauk th: 
thereof be what it will) that can adapt itſelf to the various Diſtances of gre 
Obje&s, and accordingly form at every time a different Object; that when mi 
the Light is too ſmall, can dilate its Hole or Opening; and when the Light mo 
is too ſtrong, can again contract the ſame, without the concurrence of an) | 
ching clſc-beſides the Diſpoſition and Laws belonging to it? of 
T, | nu: 
Scr. XXIV. The Sun neceſſary to Sight: And Convictions from all the fit (fo 
| going Obſervations. gro 
and 


Now to ſay no more, have we no reaſon to acknowledge the Goodnt 
ower of the Great Creator, who has made ſuch unſpeakably gte 


s, as the Sun is, (not to mention the Moon and Stars) ſubſervientto . 
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parpoſes? who, to compleat this Deſign, and to make the Eye uſeful, has 
cauſed the Light to flow from thence in ſo vaſt a Quantity, as to be able 
to fill the immeaſurable Space between us and the Firmament, even as far 
25 to the Planet Saturn itſelf, which is ſuppoſed, and not without reaſon, to 
he enlighten'd by the Sun; who derives the Light itſelf with ſo uncon- 
ceiveable a Swiftneſs down to our Eyes, that they may be continually ſup- 
plied therewith, inſomuch, that if ſuch Swiftneſs, and all the other Proper- 
f Light, of which we have been ſpeaking (and of which we ſhall 
treat hereafter more particularly) were not demonſtrable, they might juſtly be 
doubted of by every one. 

Can any Body contemplate all theſe great Things that are neceſſary to 
make us ſee, and that co-operate as well within as without the Eye, and not 
think himſelf in the leaſt obliged to him that has beſtowed ſuch Bleſſings on 
him? Who warns him thereby timely and from afar, of ſo many things, 
whether they be Advantageous or Prejudicial to him; who grants him the 
pleaſure of being able to View and Contemplate ſo many agreeable Colours 
in Fields, Trees, Flowers and the like; and to ſum up all in one Word, who 
has vouchſafed him the Faculty os SzzIinG; and who has made our Eye 
after a moſt aſtoniſhing manner, a perfect Stage or Theatre, from whence 
we may view all his Wonders, how ſmall ſoever it be in Compariſon of 
the Terreſtrial and Celeſtial Bodies ; making of his Light an admirable Pen- 
cil, for ſo the Mathematicians call the Compoſition of Rays repreſented in 
Tab. X. Fig. 3. by BST; as alſo in Tab. XI. Fg 2. by B, CC, DD, 
E E, &; which proceeding from a Point as B, are, after due Refractions, uni- 
ted again in another Point b, by which means all His great and glorious Works 
of Sun, Moon, Stars, Earth, Sea, Mountains, as alſo Trees, Flowers, 
Men, Beaſts, and whatever elſe is corporeal and viſible are painted after an 
unimitable manner, in their true Colours and Lineaments upon the Bottom 
of the Eye ? 8 | 

Can 10 ll be thought to be the reſult of mere Chance (ſigge the Light, 
whilſt it ſcatters and ſpreads its Rays aſſunder, is in itſelf impro 
duce a clear and diſtin& Sight) that nevertheleſs, and only to renq Men 
and other Living Creatures happy, Laws of Refractian were preſcribed to 
this Light, by which its Rays were turned from Divergent into Convergent ; 
that is, from ſcatter d to united ? Or, that it is without Wiſdom, that this 
great and unformed Sea of Light, in all its moſt minute Particles, has ſub- 
mitted to theſe Laws, without departing one Tittle from them? Of which 
more hereafter. 

Can any Body think it to be without a wiſe Deſign, that all the Limbs 
of a Humane Creature, from his Childhood to his Manhood, grow conti- 
nually and proportionably greater, but the Cry/alline Humour of the Eye only 
(foraſmuch as our Sight depends upon the Figure thereof) does, without 
growing and increaſing, always preſerve the ſame Size and Form both in Men 
and Children? See this Remark in Bergerus, pag. 407. 


hb 


C O N: 


124 The Religious Philoſopher. 


- — 
"LL — a 4 \ 
J . N — 7 ] * 7 
-»4 err 2 7 ö S 
: > A of J - 18 + 


ICS — 
IQ 


CONTEMPLATION XIII. 
Of the Hearing. 


Scr. I. The Inſtruments of Hearing unknown. 


OW if we paſs from the Senſe of Seeing to that of Hearing, how ſmall 

Progreſs has the Labour of Enquirers been able yet to make, in order to 
penetrate into the true manner how this laſt is pertorm'd, it will only be ne- 
ceſſaty to quote the Expreſſions ot the famous Anatomiſt, Monſieur du Verny, 
in the Preface of his moſt laudable Treatiſe about the Inſtruments of Hearing: 
Among all the Inſtruments which Beaſts uſe for their Service, thoſe of the external 
Senſes are leaſt of all known to us; but nevertheleſs, none of 'em all are attended with 
ſo much Obſcurity as the Inſtruments of Hearing. The ſame is likewiſe acknow- 
ledged by Valſalva. It mult not therefore be expected, that we ſhall ſet the 
Wiſdom of the adoreable Creator in this Caſe, either in a full Light, or even 
demonſtrate it ſo plainly as has been done in the Buſineſs of Seeing ; this mult 
be the agreeable Employment of following Ages, when it ſhall pleaſe the 
Great Creator to give them a Clew to this Labyrinth, and further, to bleſs 
their Enquiries, after repeated Diſcoveries, concerning the Inſtruments of 
Hearing, of Sound, and of Muſick. 


Sect, II. But they ave ſtill ſufficient to prove the Wiſdom of G O D. 


How EVER, to ſhew that notwithſtanding Humane Wiſdom is not yet 
capable of finding out the right Uſes of all thoſe Inſtruments that belong to 
the Senſe of Hearing ; yet the Structure thereof, as far as it has been hitherto 
diſcover'd, is ſufficient to prove the wonderful Wiſdom of the Creator to an 
Enquirer after Truth ; and ſo convince an Atheiſt too, if he be not more Ob- 
ſtinate than Ignorant : Since we have not here undertaken to deſcribe a com- 
pleat Anatomy of theſe Parts, it will not be uſeleſs to transfer the following 
Figures from the Tables of Valſalva, which repreſent to the Life the Structute 
of the Inſtruments that ſerve for Hearing with reſpect to each other; ſo that 
from them, with ſome others which we ſhall add for greater Clearneſs, the 
Reader will be able to form a rough Conception thereof. 


SecT. III. The External Structure of the Ear. 


Lerus then begin from the External Structure of the Ear, which every one 
may (ce in other Treatiſes. | 
Can any one ſuppoſe that it is Accidental, and without Deſign, that two 


Ears are placed upon the Head; which ſerve to reccive Sounds by = Me- 
| | 1ation 
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lation of the Air; as may be ſeen in ſeveral Beaſts, who, as the Sound comes 
Fom certain Places, are wont to turn the Cavity of their Ears that way; as 
ikewiſe in Men, who, when one of their Ears fail them, endeavour to repair 
that Defect, by holding the Hollow of their Hand behind it? And can one 
ſee, without acknowledging a Deſign of the Creator, that when the Sonori- 
ſerous Air is come into the Cavity of the External Part of the Ear, it meets 
with a moveable Protuberancy at the Mouth of the Auditory Tube (called 
Eby the Anatomiſts the Tragus) by which the Air is hinder'd from avoiding 
this Entrance of the ſaid Tube, and compelled to run into its Orifice or 
Mouth? 
go foraſmuch as the Ear, if it were compoſed only of a ſoft and flabby 
Matter, like the Membranes, would hang down over the Orifice of the Au- 
Editory Tube, ard hinder Hearing; or if it were of a harder and bony Sub- 
Efance, would occaſion Inconveniencies in our lying down and otherwiſe : 
How manifeſt is the Wiſdom of the Creator, who has compoſed the ſaid 
whole Ear of Membranes ſupported with Cartilages? by which means it is 
Endowed with an Elaſtick Faculty (as you may obſerve when you bend the 
Ear with your Hand, and let it go again) to the end, that it may redreſs it- 
Eſelf, and return to its former State in all Accidents; and perhaps too, as 
ſome think, to promote the Tremulous Motion of the Sonorous Air. This is 
certain, that the Auditory Tube is at the beginning of it, made of the ſame 
ECartilaginous Subſtance with the Ear; but farther in it, conſiſts of Bone only, 
Bas is ſufficiently known to the Anatomiſts. 


Pier. IV. The Auditory Tube, and the Membrane called the Tympanum, or 


Drum. 


To ſay ſomething more of this, let (Tab. XI. Fig. 3.) LL be the Circum- 
ference of the extreme Part of the Ear, and K the circular Cavity that appears 
therein (called the Concha, or Shell) and which can be ſeen outwardly ; and 
n which is alſo the Orifice of a Tube AC, which extending itſelf internally 
in the Head, is called the Auditory Tube. 

| This conſiſting of a Cartilage about that Part of the Ear marked A, and 
latterwards as far as O, ot a Bone only, is cloathed on the infide with a Skin 
for Membrane, which in this Figure is repreſented alone without the Bone and 
Certilage; and at the End of it F, it is ſhut up by a Membrane which is 
Wound, dry, thin, ſolid and tranſparent, and which is called the Drum of the 
Ear. But ſome are of Opinion, that there is a ſmall Orifice in this Mem- 
brane, which ſeems to be in ſome meaſure likely, becauſe ſuch as take To- 
_ have been obſerved to convey the Smoak thereof from the Mouth thro? 
che Ears. | 

And thus we ſee how the Sonoriferous Air, admitted into that Part of the 
WE LL, and collected in the Concha K, enters into the Auditory Tube, and 
Walling from A to C, ſtrikes againſt the Membrane F, and puts it into Motion. 


Picr. V. The Cavity called the Drum, the Bones of the Ear, and the Chorda or 
Little String. 

| Prnixp the Men brane of the Drum, more inwardly in the Head, there 

Va certain Cavity, which the Anatomiſts call the Tympanum or Drum, upon 
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which you muſt ſuppoſe that this Membrane is extended much after the ſine 
manner as the Skin of a Kettle-Drum. 

In this Cavity Anatomilts obſerve ſeveral wonderful Things, ſome of which 
are contained within it, and others in its Circumference : The firſt thing, 
within it, are the four little Bones of the Ear, and a ſmall Nerve, called the 
Chorda Tympani, or String of the Drum; to ſay nothing here of the Muſcle, 
and other Singularities that occur therein. The other thibgs conſiſt moſtly in 
the Openings that appear in the Bone of the Drums Circumference, whereby 
the Cavity thereof has a Communication with other Cavities, either with, 
without the intervention of Membranes. 

Theſe Auditory Bones (Tab. XI. Fig. 4.) are found to be four in number 
CS is the Hammer, BP the Anvil, PV the Stirrup ; and between the Anyi 
and 3 there lies, at P, a ſmall roundiſh Bone, which makes the fourth in 
Number. 

Between two of theſe Bones (Tab. XI. Fig. 3.) there is a little Branch of: 
Nerve EO, or String of the Drum 


Sect. VI. The Motion of thoſe Inſtruments. 


Now if we ſuppoſe that the Tail 8, of the Hammer CS, is faſtened ts 
the Membrane of the Drum, which lies there under it, we may obſerve at the 
ſame time, that this Membrane being moved by the Sound, that paſting into 
the Auditory Tube A C, ſtrikes upon it, will likewiſe move the Hammer CS, 
as that will do the Anvil BP; by which laſt, and by the fourth little Bone! 
(Tab. XI. Fig. 4.) the Stirrup VP, will likewiſe be moved: And ſo the litie 
String or Nerve EO (Tab. XI. Fig. 3. when the Hammer CS, and the Ami 
BP, are ſtirred by the Membrane of the Drum,) will always follow the Mo. 
tions thereof: So that from hence it appears, that the Motion of the Mem- 
brane of the Drum, communicates itſelf to all theſe little Bones, and to the 


Chorda Tympai. 


Szcr. VII. The Openings in the Circumference of rhe Cavity of the Drum. 


To have a true Notion of the Circumference of this Cavity, which an u. 
$kilful. Perſon muſt take care to diſtinguiſh from the Membrane of the Drum, 
fince Valſalva has not drawn it entirely, but only the Openings that are thete- 
in; you muſt ſuppoſe it to be a Cavity that comes behind the Membrane d 
the Drum (Tab. XI. Fig. 3.) and encompaſles theſe little Bones: Or you may 
conſult hereupon the Figures thereof in Monſieur du Verney, which, if we 
ſhould here reckon them up, would require too many Explanations. 

In this Circumference of the Cavity of the Drum Anatomiſts do then find; 

1. The Opening of the inmoſt Part of the Auditory Tube A C (Tab N. 
Fig. 3.) which is ſhut up by the Drum-Membrane F. | 

2. The Opening H of the Tube H GI, called the Trumpet of Euſtacoin, 
which terminates at I, in the furthermoſt Part of the Roof of the Mouth; 0 
that the Air paſſing throꝰ it from the Mouth, from I to H, can enter into the 
Cavity of the Drum, and be again diſcharged the ſame way : The Wilco 
of the Creator does wonderfully appear, in making this Orifice in the * 
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of the Mouth after ſuch a manner, that the freſh Air drawn in by the Noſtrils, 


de lame directed in its way thither by a little Protuberancy; and when it returns from 
5 he Lungs, charged with Vapours, it paſles by this Orifice more eaſily than 
t wich Wl ; r into it. 
thin Wl © lava ſhews by Experience, that this being ſtopt, the Ear on the ſame 
lied the fide is immediately deaf; but when open'd, hears again. 
Muſcle And this, according to all Appearances, is that Paſſage for Sounds, by the 
oltly iy help of which, Men that have been entirely Deaf, have ſometimes been able 
vhereby o tune a Muſical Inſtrument, and others have been found to hear by the 
vith, or Mouth; for which purpoſe, a little Stick, held between the Teeth, or ſet 
igainſt it with one End, has oftentimes done great Service, whilſt the other 
number, WF rod, reſting upon the Inſtrument, ſerves for a Paſſage to the Tremulous Mo- 
e Anvil don of the Air. The Paſſage of the Tobacco Smoak from the Mouth to the 


ourth it Ear, of which we have already ſpoken, may perhaps be traced after the ſame 


* 


manner - ; . 
ach of: 3. The little Part of the Bone D, is the (ide of a Sinus, which makes the 
Cavity of the Drum larger, and is continued to the Cavity of another Bone, 
called the Apophyſis Mammil/aris, or Maſtoides. In the firſt Entrance of this Si- 
mw, the ſharp End of the Anvil reſts, as may be ſeen ar D. 
ened to 4 In the upper Part of this Sinus, Valſalva has diſcover'd ſeveral Holes, by 
e at the WF which there is a Communication between the Cavity of the Drum and that 
ing into of the Skull itſelf. Oh: | 
ner C5, 5. There are yet two Openings in the Circumference of the Drum ; the firſt 
Bone? of em are called the Oval Window (Tab. XI. Fig. 5.) o, and this Opening is 
he lite gopt by the Sirup. e Lao) als; 10 | 
je Anyil 6. The other is called the Round Window p; which is ſhut by a Membrane 
he Mo-B like that of the Drum. You muſt ſuppoſe, that both theſe Openings, o and 
Men , are here in one Bone, which is a part of the Circumference of the Drum's 
d to the Cavity ; and that all theſe Threads and little Tubes 1, 2, 3, 4, are quite out 

ofthe Drum's Cavity, which we have put out of the way, that they mayn't 


hinder the Sight of em. 


1 a1) u- Secr, VIII. The Labyrinth, or Maze of the Ear. 


Daun Tarts: two Oval and Round Windows open the way for Enquirers to the 
ether 12ſt and moſt inmoſt Cavity of the Ear; which, by reaſon of its wonderful Fi- 
ane d gore, is called the Labyrinth. Being ſtrip'd of the Bones that lie about it, it 
u n bers itſelf as deſcribed in the Table, only the End or Point of this Snail's 
„ if VB Courſe 4, muſt be ſhewn ſome what riſing from the Paper, and not lying in 
the ame Place with all its Windings, juſt as you ſee in the Snails themſelves, 
their Point to be a little elevated. I add this Remark, becauſe mentioned by 
Vaſalva. You may ſee it better delineated in Tab. XII. Pig. 1. bat with the 
lame Fault as Tab. XI. Fig. 6. and the better to ſhew all the Parts, the Laby- 


wy nnths are placed in a different Situation. WP 
It # The Parts of this laſt Cavity (the Labyrinth) are commonly divided into 
Into three; namely, Firſt, three Semi-circular Veſſels, 1, 2, 3. Secondly, the 


Cichlea, or Snail 4; and Thirdly, a Cavity called the Veſtibulum, or Porch, 
which lies between the two, and which, for greater clearncſs, is repreſented 
open (Tab, XI. Fig. 6.) To ſay a word or two of cach. | We 
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We ſee that theſe Semi circular Veſſels, 1, 2, 3, have an Opening at each 
End into the Veſtibulum ; but that two of em, 1 and 2, are united in one Vel. 
ſel at 5 and 6: And therefore, that there are not ſix but five Orifices in the 
whole : Moreover, we ſee on the fide oppoſite to the Porch, the Cochlea 4; 
this is divided according to its Length and Bending into two particular Tubes 
by a kind of a Septum, or Partition-Membrane ; which likewiſe, according 
to its Length, conſiſts of two different Sorts of Matters; the one is mem. ton 
branous, which Valſalva (ſee his Tab. VIII. Fig. 7.) thinks is probably for. Fg 
med from a Branch e, of the ſoft Auditory Nerve ſpread out into a Mem. toi 
brane (Tab. XI. Fig. 7.) And the other kind of Matter is dry, thin and E 
rough, according to Du Verney, and between the Solidity of a Cartilage and erte 
a Membrane, as Valſalva ſays of it. That at leaſt ſeems to be true, that this WM the 
Matter renders the Septum very fit for propagating the Tremulous Motion of A 
the Sound. a Shell 

Ot the two Tubes which are made by this Plaat in the Cochlea 4, one is into 
ſhut up in a Membrane; and the round Window p, of which mention is WM and t 
made above (7ab. XI. Fig. 5.) in the Opening itſelt : So that between this 
Tube, or rather between the half Cavity of the Cochlea and the Drum's Cx. Wc 


vity, nothing but this Membrane does appear. Ir 
Tab. XI. Fig. 6. r is like wiſe the Orifice of another Tube, which is open Noe 
at the Veſtibulum. Tube 


The Anatomiſts name both theſe Tubes, inro which the Cavity of the 
Cochlea 4 is divided, the Scala, or Stairs. 
Laſtly, we find that the Veſtibulum (beſides the five Openings of the Semi- 


circular Veſſels, one of the Cochlea, and till five others thro” which the Au- Thi 
ditory Nerves paſs, and by which theſe Openings are ſtopt) has yer one Minto th 
more repreſented (Tab. XI. Fig. 5.) by o, and Fig. 6. by q ; viz. the afore- Mind th 


mention'd Oval Window, which is ſtopt by the little Bone of the Ear cal 
ed the Stirrup ; yet inſuch a manner, that the Membrane which is between 
Ithat Bone and the Edge of this oval Opening or Window, gives a Liberty to 
the Stirrup to be moved upwards and dowawards. 


S ECT. IX. The Auditory Nerves. 


BEFORE we go any farther, we muſt ſay ſomething of the Auditory {carer t 
Nerves, the ſoft Parts whereof c d (Tab. XI. Fig. 7.) being divided into five 
Branches, paſs thro” the aforeſaid Openings into the Veſtibulum, where de 
hing expanded, they compoſe the Membrane of this Veſtibulum; and from 
this Membrane likewiſe, there proceed five others, which entring into the 
Semi-circular Veſſels, and coming with each other from both ſides, are un- 
red n one Membrane. You may ſee em in this Figure, which appears ſuff- 
ciently in Fig. 6. If inſtead of the Tubes you ſuppoſe you ſee the Membranes 
which are there, and which are made of the expanded Auditory Nerves. 

So likewiſe, according to Valſalva, the little Branch of the Nerve e in tie 
Cochlea, produces the Membrane g, which, as we ſaid before, makes obe 
fide of the Septum, that divides the whole Cochlea into two Tubes. 
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The Religious Philoſopher. 
SECT. X. All the Inſtruments of Hearing ſhewn. 


Arte all theſe Particulars, we ſhall proceed to repreſent the entire 
Sruure of the Inſtruments of Hearing E. with one another, and at the 
ame time, give you a brief Account of the Opinions of the principal Ana- 
tomiſts concerning their reſpective Uſes : You may ſee them in Tab. XII. 
Fig, 1. which, to range them in order as they appear, did not coſt a little 
trouble to Valſalva, as he himſelf ſays of it. | 

Here then we find the Ear repreſented, not as it is ſeen before, or as it is 
extended towards the Face; but infle&ed a little towards the hinder Part of 
the Head, to ſhew all the other Matters more plainly, 

AA is the Ear, in which the Sound is incloſed ; and B the Cochlea, or 
Shell, in which the ſonorous Air is collected, which, paſſing from thence 
into the Auditory Tube C C, ſtrikes upon the Membrane of the Drum cg o, 
and thereby communicates a tremulous Motion to the ſaid Membrane. 


139 


deer. XI. An Experiment ſhewing that the Auditory Tube increaſes the Sound. 


Ir muſt not be thought that this is ſaid without any ground, ſince it is 
rery probable, that the Air paſſing thro* the Cochlea B, and the Auditory 
Tube CC (which together make a natural Speaking Horn or Trumpet) 
irikes much more ſtrongly upon the Membrane of the Drum that ſhuts the 
aid Tube, than if it ſtruck againſt the ſaid Membrane, without paſling thro* 
this Tube. 9 


This is plain in ſuch as are Deaf, and who are obliged ſometimes to put 


ro their Ear, either a crooked or ſtrait Tube, the Mouth of which is large, 
and the lower part narrower, in order to hear the better. 

And if a Man that is not deaf has a mind to make the Tryal, let him 
take one of thoſe Speaking Trumpets that were invented in the laſt Century 
[lee Tab. XII. Fig. 2) A E, and ſet the narrow Part of it againſt his Ear, 
nd let ſome Body whiſper ſoftly at the wide Part E; and he ſhall find, tho? 
ic Tube be about fix Foot long, as mine is, that he will hear the Speaker 
ry plainly and diſtinctly, even at the time when other Perſons ſtanding much 
arer to the Mouth of him that ſpeaks, and liſt'ning with all the Attention 
ey can, will not be able, by reaſon of the lowneſs of his Voice, to hear or 
nderſtand any thing he ſays. 

After the ſame manner we likewiſe perceive, that the Sound produced by 
Jowing thro a Trumpet or Horn, is heard incomparably louder than that 
mich any Man can make with his Mouth only. | 


cr, XII. Sounds produce a Tremulous Motion in the Drum-Membrane, ſewn 
experimentally. „ 
Now to ſhew farther, that the Air operating more ſtrongly upon the 
embrane of the Drum cg o, thro? this natural Auditory Tube AAB CC 
(6. XII. Fig. 1.) produces therein a ſhivering or tremulous Motion; one 
Phe firſt inſtance. in the manner that all reſounding Bodies are moved, 
lich, vibrating ſwiftly backwards and forwards, ſtrike againſt the Circum- 
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ambient Particles of Air, and ſo communicate this tremulous Motion. On 
may perceive this ſame tremulous Motion very ſenſibly in Bells, in the Strings 
of Muſical Inſtruments and other things, by laying ones Finger or any other 
Matter upon them when they are made to ſound ; and very plainly in th 
known Experiment of a Drinking-Glaſs, with a little Water in it, by we. 
ting the Finger and preſſing it round the Brim ; and at the ſame time that i 
yields a Sound, if you place the other Hand at the Foot or Bottom of the 
Glaſs, you may feel the ſaid tremulous Motion. 

And to ſee, by way of Compariſon, how the Air is moved by ſuch a f. 
ſounding Glaſs, you need only pour as much more Water in it, which vil 
fill it almoſt to the Brim, when preſſing the ſaid Brim round again with the 
Finger, you will viſibly diſcover in the Water, the tremulous Motion occaſ. 
on'd by the Glaſs ; juſt ſo is the Air likewiſe moved. 


Sect. XIII. Other Experiments proving the ſame thing. 


Bor not to diſcourſe too long nor too deeply about the Nature of Soundz 


which are not yet tuily known to us, this is ſufficiently certain, that after 
what manner ſoever the Air be put into Motion, in order to produce 
Sounds, it is capable of cauſing the Bodies againſt which it ſtrikes to 
tremble. wi 

Now, to ſay nothing here of thoſe Motions which the Sound of a Ca 
non produces in the Air, and by which it cauſes Doors and Glaſſes, with 
many other ſolid Bodies, not only to tremble, but to burſt in pieces; this is 
very plain, that if you ſtrike with your Finger upon the Thread or String 
of a Muſical Inſtrument, for Inſtance a Violin, the other Hand in which 
you hold the ſaid Inſtrument, will in ſome meaſure feel the Wood to tremble. 

But now to ſhew the Analogy thereof with the Ear, about which we hate 
been treating ; take away the Mouth-Piece of the Speaking- Trumpet, A,B,C 
(Tab. XII. Fig. 2.) and inſtead thereof, let a dry thin Hog's Bladder be ſpread 
over the Orifice as ſmooth and tite as may be; or in caſe the Brim or Edge 
of the ſaid Trumpet B C, be armed with a kind of Teeth, as ſome are fot 
Ornament-ſake, and that there be danger from thence of burſting the Bu- 
der in the Expanſion thereof, you may put a four-double Paper, with a grea 
round Hole in the middle, upon thoſe Teeth, before you ſpread the Bla 
der over them; this being done, let the Trumpet, with its largeſt Orifce 
DF, be placed upon the ſide of two Chairs, ſo that it may and ſtreight up, 
and the Bladder be on the Top at BC. 

Now in caſe you ſhould lay three or four little Feathers of a Quill up0 
the ſaid Bladder, and cauſe a Man lying upon his Back upon the Floor, witl 
his Head between two Chairs, and his Mouth directly under the middlr d 
the Tube E, to call or ſpeak out aloud, you ſhall perceive, that the Sou 
ſtriking upon the Bladder, will produce a tremulous Motion in the {ame 
and in the little Feathers lying upon it; which Motion, os Trembling, n 
be likewiſe felt, if you hold the Tube in your Hand, and lay your Fin! 
upon the Bladder at B C, when any Body ſpeaks whoſe Mouth is plac 
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Thus then we ſee (taking the Speaking-Trumper for the Auditory Tube 
AABCC, Tab. XII. Fig. 1.) and the Bladder for the Drum-Membrane, 
which is expanded over the Auditory Tube ar cg o O, that the faid Mem- 
brane muſt be affected with a tremulous Motion, by the Sound entering the 
Ear, as alſo the Hammer u, whole Stalk or Handle is faſten'd to the Drum- 


Membrane. 


S ge r. XIV. The Tremulous Motion of the Auditory Bones. 


Now by this Hammer muſt the little Nerve c 7 (which ſhews itſelf here 
between the Hammer x and the Anvil ) be likewiſe moved; of which we 
all ay ſomething more hereafrer. But it is particularly plain that the Ham- 
mer », being moved by the tremulous Motion of the Drum- Membrane, pro- 
pagates the ſame Motion to the Anvil m, and by that to the Stirrup p. 

The Stirrup p, which does here cloſe the Oval Orifice in the Porch 4, 
both by itſelf and the Membrane that ſurrounds it (this Orifice does not ap- 
pear very plain here, but you may ſee it in Tab. XI. Fig. 5. at o, and Fig. 6. 
at ) being thus 2 into a tremulous Motion, both by the Sound and by 
the Frembling of the Membrane of the Drum, and the reſt of the Auditory 
Fones ; we likewife fee that the Air in the Porch 4, and moreover in the 
Semicircular Veſſels 1, 2, 3, and in the one Tube, or halt of the Cochlea 5, 
will be moved; and alſo through the round Orifice p, (Tab. XI. Fig. 5.) the 
Air in the other Tube, not like the former (Tab. XII. Eg. f.) by the Audi- 
tory Bones, or by the Hammer n, the Anvil m, and the Stirrup p; but by 
the Motion of the Air in the Cavity of the Drum, which is to be found be- 
tween the Drum-Membrane and this round Orifice ; which Air being moved 
by the Membrane of the Drum, and likewiſe by that Membrane that cloſes 
the round Orifice p (Tab. XI. Fig. 5. and the Air, Tab. XII. Fig. 1.) that 
i behind in the other half Tube of the Cochlea 5, will be moved. This is 
the Opinion of Monſieur du Verney, about the round Window, from whom 
Vallalva does herein ſomewhat differ: They that pleaſe may conſulr em both, 
orſtay till the Uncertainty of the Uſe of this round Orifice be removed by 
future Experiments. But to proceed : 


Ser. XV. The like Motion in the Membrane of the Labyrinth. 


Tuis Air being put now into Motion throughout the whole Labyrinth 
1 2, 3, 4, 5 (Tab. XII. Fig. 1.) the Membranes (that are therein, and are 
— by Fig. 7. Tab. LI) or rather the Auditory Nerve 6, muſt needs 
be moved thereby; which Nerve enters this Labyrinth thro' five Orifices 
(Tab, XII Fig. 1.) three of which are ſeen on this fide the Porch like ſo 
many Points; and being there, and ſpreading out its Branches into Mem- 
iranes (when they are moved by the Air) as well in the Porch as in the 
— 33 Veſſels, and the Cochlea, the Senſe of Hearing is thereby 
roduced, 

do that finally theſe Nervous Membranes in all the Cavities and Tubes of 
the Labyrinth 1, 2, 3, 4, 5, ſeem to be the Inſtruments by which, and the 
Labyrinth itſelf the place where, the Thy is formed, becauſe the Motion 
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of the Sound does there affect the Auditory Nerves, or the Membryy, 
produced by the Expanſion of the ſame. 

Now that this is not advanced by many, without good Grounds, ſeem 
to be in ſome manner proved by an Obſervation which Yalſalva made u 
the Body of a deaf Perſon. Ch. II. $. 10. where the Membrane that encom. 
paſſes the Stirrup, and ſhuts the Oval Orifice, was found to be all. Bone 
and for that reaſon the Stirrup was immoveable, which, according to bin, 
was the Cauſe of that Deafneſs ; to which we may add, that the Drum. 
Membrane being broken, the Hearing does not immediately fail, but on 
after a good while, when the other Inſtruments of Hearing, lying too naked 
and expoſed to the Air, are perhaps corrupted. So that properly the 
Drum Membrane does not ſeem to be the immediate Inſtrument gf 
Hearing. 


Sect. XVI. Convictions from ſome Particulars. 


T now leave it to the Judgment of an Atheiſt himſelf, how many things 
relating to the Uſes of theſe Inſtruments of Hearing may be ſtill concealed 
from us; or, whether ſo many as are hitherto known to us, are formed and 
fixed in the Place where we find them by mere Chance, or without a wil: 
Deſign ? 

Dares he now aſcribe the Figure of thoſe little Trumpets or Horns that 
Deaf People make uſe of, to Chance, or ignorant Cauſes ? Can he then with 
the leaſt Appearance of Reaſon, advance ſuch Sentiments of this which is 
found in the Ears of all Men L L, and is repreſented in Tab. XI. Fi. 3. 
by the Concha K, and the Auditory Tube A B C. 

Eſpecially knowing, as he does, the Inconveniencies which any little 
Things or Inſects produce, when they get into that Tube; and ſeeing be- 
ſides, that that Veſſel is encompaſſed with a number of ſmall Glands at A, 
which have likewiſe their own little Veſlels, from whence a tough and yel- 
low Matter is continually filtrated; the Uſe whereof is not only to pte- 
ſerye the Tube in a proper State of Moiſture, ſo that it may not be too 
much dryed by the Air, nor yet render'd too ſoft and flabby, if the {aid 
Matter were thinner ; but chiefly to ſtop the way to the innermoſt Part of 
the Ear, and barricade it againſt little Flies and other little Animals by the 
aforeſaid tough Matter, and alſo by the little Hairs that grow therein 
and in caſe any of thoſe little Creatures ſhould have inſinuated themſelves 
too far, the bitteriſh Taſt of that Matter will deter them from advancing any 
farther. 

The Wonders of this Structure of the Ear, ſo far as they relate to the lit 
tle Maſcles placed therein, may be ſeen in the Books of thoſe who hare 
learnedly treated of the ſame, ſuch as Valſalva, du Verney, and others: d | 
one of thoſe Muſcles repreſented in Tab. XII. Fig. 1. as ſeparated from the 
Bone-Tube in which it is placed; which alſo ſerves to draw the Hamme!, 
and thereby more or leſs to expand the Membrane of the Drum, and, togetier 
with the other Muſcle f f, to open at the proper time the Tube H! 
which runs from the Cavity of the Drum to the hindmoſt part E 41 
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Roof: At g we ſee a ſmall Muſcle, which is implanted in the Head of the 
Finup, and which can ſtretch more or leſs the little Membrane that ſhuts the 


Oral Orifice, in order to render it more ſerviceable to the Motion of the 
Sound : But this we ſhall pals by. 


dcr. XVII. The Difference between the Inſtruments of Hearing in rung and 
Grown People. 


Now if the Wiſdom of the Creator does not palpably appear from all 
the foregoing, let any reaſonable Body judge, when he ſees that in Tab. XII- 
Fg. 1. the little Bones of Hearing u, m, p, and thoſe that compoſe the La- 
byrinth 1, 2, 3, 4, J, are of the very ſame Size in a little Child as in a grown 
Man ; whereas all other Bones do moſtly grow with the Body ; the reaſon 
of which, as it ſhould ſeem, is, that in caſe the Inſtruments of Hearing 
ſhould alter, the Voice of the Children themſelves, of their Parents, and 
other Sounds already known to Children, might, by the growth of theſe In- 
ſuuments, become ſtrange and uncouth to them, and ſo occaſion Miſtakes and 
Confuſion. 

And to be convinced, that this happens with Deſign, and merely. by the 
Wiſdom of the Creator, we need only take notice, that where it is neceſſa- 
ry that all theſe things ſhould remain in the ſame State in a Child and in a 
grown Perſon, the ſame does accordingly happen; but when any Alteration 
1s neceſſary, that alſo happens : Accordingly in a grown Perſon it is neceſ- 
ary that the Auditory Tube B CC, ſhould be wholly open to the Mem- 


brane of the Drum c, g, o, c, and the Membrane of the Drum itſelf dry, and not 


too flabby ; But if this ſhould happen in the ſame manner in Children, that 


Moiſture with which they are encompaſſed before their Birth, would ren- 


der the Membrane of the Drum too ſoft and flabby to be of uſe to them af- 


terwards : From whence it is, as Anatomifts obſerve, that the Auditory 


Tube in new-born Children is narrower, and ſtopt by another kind of 
Matter, inſomuch, that the Humidity of the Matrix cannot approach it; 
which ſtopping Matter is found to diſappear of itſelf in a few Days after 
lhe Birth, to accuſtom the Children by degrees to the Impreſſion of the Air 
pon the Membrane of the Drum, and ſo to the Senſe of Hearing, of which 
liey are deprived even after their Birth, ſo long as this Obſtruction laſts in the 
Auditory Tube. 


vcr, XVIII. The Inſtruments of Hearing are unneceſſary without Air. Con- 
victions from thence. | 


No w, as the Eye without Light, ſo this wonderful Structure of the 


Inſtruments of Hearing, would be in a manner uſeleſs, if He, that takes ſuch 
great Care of all his Creatures, had not vouchſafed to encompals that Globe 
Pon which they live with a vaſt Ocean of Air. Does not this then admi- 
et an Occaſion to us alſo, to praiſe the Goodneſs and Wiſdom of the Crea- 
, who has been pleaſed ſo to adjuſt theſe Inſtruments of Hearing, that 
Mult Men live and breath in the Air, they are exactly adapted to diſcover 
duc, after ſuch a wonderful Manner, the Motion thereof, by means of an 
223 Impref- 
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Impreffion which the Sound produces in us; and which is only applicabi 
to this Senfe of Heating? | 

Wilt any one dare to maintain, if he ſaw a Ship ſailing with all its Tackle 
that the Ropes, Sails, Pullies, and whatſoever elſe is neceſſaty to adapt b 
to the Wind, are put into ſuch a State by mere Chance, or without Delign, 
and yet that every one of them was very uſeful in cauttog the Ship to more? 
And is it not much more unreaſonabte to affert the ſame of theſe much more 
wonderful Things, which as to the manner of their Operation, have hitherto 
been infcrurable ? For theſe are not governed by a firong and ſenſible Motion 
of the Air, fuch as the Wind is, but are adapted to a much more ſecret and 
inſenſible Motion thereof, with the Aſſiſtance of ſeveral Muſcles, which di 
late or contract thefe Inſtruments of Hearing: And yet it muſt be confels'd, 
that the Uſes and Advantages of fuch a Motion are much greater than tha 
produced by the Wind in a Ship, in which latter a very few may be concerned, 
but the former affe&s all living Creatures; and the Benefit thereof is commu- 
nicated to them after the moſt convenient Manner, and even without any 
Concurrence or Trouble on their Part. 


Srcr. XIX. The Nerves that are moved in Hearing. 


To proceed now to thoſe other Matters of which we promifed to ſay ſome- 
thing in the following Diſcourſe : We have ſhewn before, in Tab. XI. bi. ;, 
a ſmall Nervous Body EO (which in Tab. XII. Eg. 1. is repreſented by c)) 
This is obſerved to run acrofs over the Membrane of the Drum, between the 
two Auditory Bones, viz. the Hammer CS, and the Aneil PP; and fora 
much as the Hammer C'S is faften'd to the ſaid Membrane of the Drum, 
tis plain enough, that that Membrane being moved by Sounds, ſuch Motion 
muſt neceſſarily be continued to the Hammer, and to the ſaid Nervous Cord 
or String EO: So that in every Motion of the Membrane of the Drum, 
that is, as often as one hears any thing, this little Nerve E O, is put into 


a tremnlous Motion. 


Szcr. XN. The Uſe of the ſaid Nervons Cord. 


Conczxinins the right Uſe of this little Nerve the Opinions of the 
Anatomiſts are various, all of 'em looking upon it as a thing ſufficient!y 
obſcure. Ir is called by the Ancients Chorda Tympani, or the String of the 
IS, and eſteemed to be of the ſame Uſe as the Strings of the Soldiers 

ums. 

Mr. Maurice Hoffmann in his Idea Machine, p. 232. has collected the ſeveral 
Notions of the Learned about this Nervous String. Fallopius, ſays he, w 
uncertain what it was: Euſtachins takes it for a Branch of the Nerves of the 
Fourth Pair; notwithſtanding which Mr. Gaſper Hoffmann acknowledges inge 
nuouſly, that he did not know what ſort of a Body this was, nor to wii 
End, nor where it was inferted ; and thought that it _ be an uncertain 
Work of ſporting Nature, and that a great many were miſtaken concerning! 
Whereupon Riolan having ſince anſwer'd him, ſays, that it is a nervous 
derived from the Auditory Nerve: Finally, Monſieur dw Verney has i 
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wied, that this nervous Cord is a Branch of the Fifth Pair, which ptoceed- 
wg forwards, joins it ſelf to the hard Auditory Nerve. | 

The ſaid Monſieur da Verney lays down the Uſe thereof in his Treatiſe 
4 { Organe de F Oil, p. 51, 52. ſaying, that it communicates Branches to 
the lirtle Muſcles of the Auditory Bones, and what elſe there may be in the 
Cavity of the Drum, in order to produce Motion. 

Monſieur M. Hoffmann ſuppoſes that it ſerves to communicate Motion and 
Senſation to the Drum- Membrane, at leaſt to give it is proper Tenſion. 

Touching this String, the Reader may conſult Yaſſalva, who having writ- 
ten later than the above-mention'd Gentleman, has declared his Opinion 
with ſome Warmth in his Accurate Deſcription of the Ear, Cap. II. F. 22. Theſe 
ne his Words as they ſtand there; Moreover, that this nervous Branth rum: fo 
nale and undiſcover'd, ſo fimple and atone, ſo regularly and fo conſtantly thro t 
(avity of the Drum, and particularly that it les ſo between the Anditory Bones, 
that it is immediately put into Motion as ſoon as ever the ſaid Bones are moved; af 
theſe things ſhew, that there is ſome great Myſtery of Nature concealed in this Branch, 
and have therefore induced me frequently to contemplate the ſame both with my Eyes 
and my Mind, being defirous to find out ſomething perhaps new in the Diſſection, or 
at leaſt the Cauſes thereof. After which he tells us what his Thoughts were 
concerning it, and what he had begun to diſcover thetein, and ſo concludes 
with theſe Words: But ſince I have not yet had an Opportunity to employ ſo muth 
Pains as I was defirous, and as was requiſite in this Matter, I ſhall content ny felf 
” having made known my Intentions and Purpoſes, and ſay no more abont it at 

eſent. | 
" This Gentleman does likewiſe own, that this Branch lyes between the 
Fith Pair and the Auditory Nerve; but adds, that he can't ſee, why we 
may not as well take it for a Branch of this Auditory Nerve, carried on to 
the Fifth Pair, as a Branch derived from the Fifth Pair to the ſaid Auditory: 
Nerve : But whether we maintain it to be the firſt or the laſt with Monfieur 
du Verney, it is certain, that this String has likewiſe a Communication with 
tne Fifth Pair; and that being put into Motion by Sounds, it cannot avoid 
continuing ſuch Motion, both to the Fifth Pair and to the Auditory Nerves. 

I have been more prolix in relating the Sentiments of the Principal Anato- 
miſts upon this Matter, to ſhew that this little nervous Cord has occaſion'd 
ery ſerious Reflections among ſeveral Perſons, and that many have ſuſpected, 
that there is ſomething ſtrange and uncommon therein: And I ſhould not 
hare offer d my own Opinions concerning the Operations of the ſaid Cord, 
and the Purpoſes for which it ſeems to be made, wete it not to convince the 
atheiſts and Unbelievers, or at leaſt Weak and Wavering Chriſtians, that 
they will find ſomething in the Structure and Contrivance of this String, that 


may excite in them not only Admiration, bur alſo Reverence for the adota- 


le Maker of it. To propoſe it therefore briefly : 


Secr. XXI. The Fifth Pair of Nerves ſerve to excite the Paſſions. 
How much the Fifth Pair of Nerves contributes towards exciting our Paſ- 
lions or Inclinations, with reſpe& to the Intercoſtal Nerves, which iſſuing fre 
quently 
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quently with a double Branch out of the ſaid Fifth Pair, liberally commun 
cates Sprigs to all the Parts of our Body, and cauſes Motions therein, may be 
learned from the Words of that great Enquirer into the Nerves, Vein 
p. 236. in 8 vo. who ſays, That the ſaid Pair is not only carried on to the He, 
Noſe, Palate, Tongue, Teeth, and all the Parts of the Mouth and Face, but that 
likewiſe derives its Branches to every thing that is in the Breaſt and Belly, and is eum 
continued down to the Feet by the Interceſtals; Adding farther, p. 327. that this 
Communication of the Branches of the Fifth Pair is, among other things like: 
wiſe, the Cauſe why, purſuant to the various Motions that are produced in 
the Brain, all the Parts of the Body, and particularly of the Breaſt, are diff. 
rently affected, and the Signs of our Inclinations impreſſed upon our Faces 
which are altogether adapted to thoſe Paſſions that are moved; and accord. 
ingly by the Changes of our Countenances, the ſeveral Emotions, or AﬀeRtions, 
of Love and Hatred, of Joy and Sorrow, of Fear and Boldneſs, are clearly 


expreſſed. | 


Sect. XXII. The Dura-Mater produces the like Emotions. 


Secondly, H o w much the Motions of the Dura Mater, which encompaſſes al 
the Nerves, do like wiſe contribute to the producing theſe Paſſions and Emo- 
tions in the Mind, is known to Surgeons when they touch the ſame, and to 
Phyſicians too, very frequently in the Diſtemper called the Phrennis Frenſy; in 
which it appears, that by the pricking of this Membrane (whereby its Expans 
fion is augmented, and the Manner of Motion alter'd) contuſed Thoughts and 
extravagant Paſſions, ſometimes Weeping, then again a ſudden Fit of Laugh» 
ter; one while Fear, another while Boldneſs and Anger; and innumerable o- 
ther irregular Motions in Actions and Words, without any external apparent 
Cauſe, are produced in the poor Patient Now this great Inſtrument of ſo 
many Actions, this Dura Mater, has many of its Nerves from the Fifth Pair, 
as the ſaid Vieuſſens has ſhewn in ſeveral Places, ſo that that is likewiſe moved 


thereby. 


Sect. XXIII. The Eighth Pair produces the ſame Effefs. 


Thirdly, Ir may be likewiſe obſerved, from the ſaid Vienſſens, p. 347. that 
in many Caſes, the Nerves of the Eighth Pair, which the Ancients name the 
IVandering Nerves, or Par- vagum, encompaſs thoſe of the Fitth Pair in their 
Operations; and conſequently in many Places, by the Interpoſition of the 
Nervous Branches, thoſe of the Eighth Pair are inſerted in the Intercoſtal 
which proceed from the Fifth Pair. And how much therefore thoſe of the 
Eighth Pair do likewiſe help to excite the Paſſions, appears from the ſame 
Author, p. 347, and 348. where he ſays, Since the Eighth Pair has a Communi- 
cation with the Auditory Nerves about the Origin thereof, we find the Reaſon why nit 
only different Paſſions are excited in the Soul, according to the differences f Sounds; 
but alſo, why the Heart and other Parts, yea, even the whole Body, are variouſly aft. 


fed thereby. 
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Scr. XXIV, The Auditory Nerve produces the like Efea. | 


Fourthly, W = find the aforementioned Monſieur Veuſſens, diſcourſing about 
de Auditory Nerves in the following Manner; Theſe Auditory Nerves riſe cloſe 
to the Rhot of the Eighth or Wandring Pair, with which the ſofter Branch of the ſaid 
Nerves runs along; whereby it comes to paſs, that there is ſuch a great Sympathy be- 
queen the Ear and the Buwels, which are provided with this Eighth Pair, that 
according to the Variety of the Sounds, various Motions are produced not only in the 
Brain, but hkewiſe in the Breaſt, and oftentimes in the whole Body, and thereby (viz. 
an occaſfon of theſe Motions) various Notions and Conceptions are excited in the Soul. 
Beſides all this, it js likewiſe found that the harder Auditory Nerve is like- 
wiſe inſerted in the Eighth and Fifth Pair, and alſo ſends a Branch to the 
Dura-Mater, beſides thoſe which it gives to the Inſtruments of Hearing. Sce 


Jieuſens, P. 340, and 341. 


dcr. XXV. The Motion of the Chorda Tympani does likewiſe excite the 
Paſſions. 


From all which it is therefore plain, that by the Motion of the Fifth Pair, 
and by that of the Auditory Nerve, our Paſſions are excited; and that the 
Fifth Pair produces this Efte& both from itſelf, as it ſends ſeveral Branches 
to the Dura-Mater, and a great many to the Eighth Pair, which Eighth Pair 
does likewiſe excite the Paſſions: The Auditory Nerve alſo has the ſame Ef- 
fe, becauſe it is inſerted in the Fifth and Eighth Pair, and in the ſaid Dura- 
Mater. 

Now foraſmuch as it has been already ſhewn that the Membrane of the 
Drum, which is moved by every Sound, can undergo no Motion unleſs the 
Auditory Bones, and by them the Chorda Tympani EO (Tab. XI. Fig. 3. and 
6.7. Tab. XII. Fig. 1.) be moved at the ſame time; and foraſmuch as Du 
Werney and Valſalva have both proved that this is a Branch lying between the 
Fifth Pair and the hard Auditory Nerve, and inſerted in both; it follows, 
that this Chorda being always moved by Sounds, both theſe Nerves mult like- 
wiſe ſhare in the ſame Motion: Wherefore it is manifeſt, that the Operation 
of this Chorda does likewiſe, among other things, conſiſt herein, to bring the 
Body into Emotions or Paſſions of Mind by theſe Nerves, or at leaſt to diſ- 


poſe and prepare it for the ſame. 


pecr, XXVI. Why the Hearing, above all other Senſes, is beſt adapted to theſe 
Purpoſes. 

Tue Sight is commonly eſteemed the moſt excellent of all the Senſes; and 
Experience itſelf has made it a Proverb, That one Witneſs, who has ſcen a 
Fling, is more to be credited than ten that have heard it; which may be the 
ſeaſon, perhaps, that the Hearing may be adapted by its Structure, even beyond 

de Sight, to ſtir up Paſſions and Emotions in Humane Minds. 
| Lut conſidering that the Great Go p, according to his endleſs Wiſdom and 
Mercy, has thought fit to propagate Saving Faith in his adoreable Son by the 


ans of Hearing, as well before he took upon him Humane Nature, as par- 
Aa ticularly 
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ticularly after that he left this World and enter'd into his Glory: It ſeems 
to me (if one may preſume to ſay any thing of the Wiſe Delighs of the J. 
mighty, when they are not fully revealed to us) for theſe Reaſons, thit the 
5 of Hearing have received ſuch a different Contexture from tho 
of all the other Senſes. For in order to adapt them for ſo unconceivably z 
great Work, the following Properties are neceſſary thereto. 

Firſt, That the Hearing, among all the Senſes, ſhould have the Faculty to 
repreſent to the Mind abſent Things, either future or paſt, by the means d 
the Sound of Words, and to make us comprehend them as if they were pte- 
ſent; whereas the Sight, and other Senſes, are only affected by Objects tha 
are preſent to them. | 

Secondly, That the Inſtruments belonging to the Senſe of Hearing, have 
moreover ſuch a particular Structure, whereby they are enabled to excite all 
our Paſſions and Inclinations, and to awake the Powers of our Minds. 

The firſt Property is proved by Experience ; the ſecond has been already 
ſhewn by the Deſcription we have given of the Chorda Tympani, and the other 
Inſtruments of Hearing, to which might perhaps be added, as another Cauſe 
Firſt, that the Membrane of the Drum itſelf conſiſts of the Union of two o- 
ther Membranes, one of which is the Skin of the Auditory Tube, and the 
other a Part of the Dura-Mater which extends itſelf thereto. Secondly, that 
the Air which is put into Motion by Sound, can immediately affect the Durs 
Mater by the little Holes in the Cavity of the Drum, and by the Tube which 
is continued from thence to the Palate. Theſe Diſcoveries we owe to Val 

ſalva. But this we leave to the further Conſiderations of the Learned: Let 
it ſuffice here, that it has been plainly enough proved, that thoſe Inſtruments 
that belong to the Senſe of Hearing, are adapted to excite the Paſſions. 


Szcr. XXVII. An Experiment to fhew the Force of Muſick. 

I the Hiſtory of the Royal Academy in France, for the Tear 1717. (under the 
Head of Obſervations upon Phyficks in General) we find a Relation of a great Mu- 
fician, and in the Hiſt. of 1708, of a Dancing-Maſter ; the firſt of whom was 
taken with a continued Feaver and great Ravings; and the laſt with a very 
violent Feaver, attended with a kind of Lethargy, and afterwards with Mad- 
neſs; and that both of em were perfe&ty reſtored to their Senſes by Mulici. 

We alſo find ſeveral Obſervations made upon Perſons that have been ſtung 
by a Tarantula, a Creature found in ah, of the Shape and Size of a great 
Spider, which has produced the extreameſt Diſorders in their Underſtanding, 
Motions and Powers of Life; the Faces of ſome turning black, theit Feet 
and Hands as if they were Dead; others lying Speechleſs, or in deep Mclan- 
choly, ſecking Solitary and Burying Places; ſometimes digging Pits and Hole, 
which they fill with Warer, and wallow in the Mud thereof like Swine; 
finally, after having undergone innumerable Miſeries, their Diſtempers hit 
only ended with their Lives. | 

I ſhall not enquire into the Cauſes thereof; but we are taught by Exper 
ence, that this Great Evil, for which hitherto no other Medicine is knowl, 


can only be cured by the Sound of Muſick, of which different * 2 
| un 
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Tones wut be played, according to the different Nature and Colour of thoſe 


ſeemed 


the A that have given the Wonnds. 
hat the d Jefire 1 ber rms of theſe Matters, may be pleaſed to 
m thoſe WW ont what Signior Baglivi has ſaid about it. | 
vadly 4 Whilſt I w4s writing this, a certain Learngd Gentſeman, and à Great Ma- 
ter in Muſick, did me the Honour of a iſit; and as our Diſcourſe occaſi- 
-ulty w cally fell upon this Subject, was pleaſed to iet me that the famous Halian 
cans of WW vuſician, Angelo Vitali, had related to him the following Story, and aſſured 
ere pte. ¶ tin of the Truth of it: Namely, that a certain Player upon the Lute at Ve- 
&s that Wi „ had boaſted, that by his playing he could deprive the Hearers of the uſe 


of their Underſtanding ; whereupon he was ſent for by the Doge, who was 2 
| Lover of Muſick, and commanded to put his Art in Practice before him; 
cite all Bl sere, after havin eben ſometime very finely, and to the amazement of 
, the Hearers, he at laſt began a Mournful Tune, with a Deſign, as far as he 
already vn, able, to put the Doge into a Melancholy Humour, and preſently after, 
e other WY je (ruck up 2 Jovial one, to diſpoſe him ro Mirth and Dancing; and after 
Cauſe, huring repeated thoſe two kind of Tunes ſeveral times by turns, he was or- 
WO 0- BY (er'd by the Doge, who ſeemed to be no longer able to endure thoſe different 
nd the WF Enotions which he felt in his Soul, to forbear Playing any longer. 

„ that Now that ſuch ſudden Variations in Tunes, by which Men are in one Mi- 
Dua. nte's time render'd very Sorrowful, and the next no leſs Merry, do produce 
which range Effects upon our Minds, may eaſily be conceived by thoſe that have 
to Ta. erer felt the Power of Muſick from an able Hand: At leaſt, it is very plain 
d: Let N dom hence, and from numberleſs other inſtances, how much the Senſe of 
uments Hearing contributes towards exciting the Paſſions. | 


. 
Sz cr. XXVIII. De Force of other Sounds. 


Howeves, let no Body think that nothing but good Muſick is capable 
der the ef exciting Paſſions and Diſorders in the Minds of Men, ſince we have ſeen 
at Mu. de like Effects produced by other Sounds. Every Body can furniſh In- 


„ have 


n V2 iſ fances of the extraordinary Emotions and Paſſions which the Noiſe of a 
q Hy, Drum, and the Diſcharge of Guns, do excite in the Souls of thoſe that have 


usch been in Sieges or Engagements by Sea or Land. 
Mubci. Phyſicians likewiſe meet with many ſuch Inſtances in their Practice. Thus 
n ſtung ve (oe Women that are troubled with Hyſterical Fits, oftentimes upon the 
a ee ſutting of a Door, the falling of a Book, or any other unexpected Sound, 
2 es e much diſturb'd and frighten'd, ſo as to ſtart or leap at it. : 4 
* 5 | have met with ſome, that being troubled with this grievous Diſtemper, 
5 e, rot only in a continual Fright, but complain very often, that they fancy 

-— Wy bear the common Voices of Men, juſt as if they were the ſhrill Sounds 


* t Great Bell continually ringing in their Ears, which made them ready to 
| nt, 

Exper! 
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CONTEMPLATION XIV. 
Of the Senſes of Taſting, Smelling and Feeling. 


SECT, I, Of the Neceſſity of the Taſt. 


OW as the Great Creator is wonderfully Wiſe and Gracious in adapt 

ing us to the Senſes of Seeing and Hearing, He is not leſs ſo in the 

Manner by which he makes our Meat and Drink, the two neceſſary Sup: 
ports of a decaying Life, ſo agreeable to us. 

It ſeems very unreaſonable and improbable, that any Body ſhould be neg. 
ligent in the ſeaſonable Uſe of Food; bur, unleſs it had alſo pleaſed the 
Goodneſs and Loving Kindneſs of our adoreable Creator, to beſtow upon u 
the Senſe of Taſting, and thereby to render the Trouble of Eating and Drink 
ing grateful and pleaſing to us, there ſeemed a Danger that many People 
would have conſider'd it as a Burden and Slavery, and would therefore hate 
often let it alone, at leaſt, they would not have uſed it in due Time ot 
Quantity. And this will not appear ſtrange to any Body that has ever ob- 
ſerved with how much Averſion, and many times with Loathing too, we ate 
brought to the uſe of Medicines, which, with reſpect to the neceſſity of en, 


do far exceed Food itſelf. | | 
2 680 Sect. II. The Seat of Taſting is in the Mouth. 

Now can any Man think that it happen'd without the Wiſdom of the Ce 
ator, that the Senſe of Taſting ſhould be juſt placed in the Mouth, in which 
all Food is at firſt received, maſticated, or made ſmall by Chewing, and moi 


ſten'd with Spittle, and no where elſe? 


Stcr. III. Several Notions about the Inſtrument of Taſting. 


Bur in how great Darkneſs the Ancients were, with reſpect to the tris 

Inſtruments by which this Senſe of Taſting is performed in us, and hoy 
doubrfully and variouſly even the Modern Enquirers have writ concernits 
them, may be learned from the Letter of Malpighi de Lingu4 ; ſome placing 
the true Inſtrument of Taſt in the upper Membrane of the Tongue; othes 
in the ſpungy Membrane thereof; others again in the Nerves that are ſpread 
throughout the whole Tongue; ſome in the Almond-Glands, and their & 
rended Membranes ; others in the Throat ; a few in the Pallate, which fl 
have been entirely confuted a few Years ago, by the Learned Bohnius, Cinul 
Anat. p. 375. At preſent moſt People place them in thoſe little Protuberance 


which they call the Papillæ or Nipples. 870 
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Secr, IV. The Inſtruments of Taft. 


We ſhall not let ourſelves farther into this Matter, which perhaps may be 
hereafter cleared up by more Experiments, but only ſay, that the laſt of 
the above-mention'd Opinions is eſteemed the trueſt, by the greateſt Enqui- 
ters into Nature among the Moderns. We ſee then, that the Structure of 
the little Nipples appear peculiar in the Tongue above other Parts, and that 
they have ſuch a ſingular Form, as ſeems to be required for one of the exter- 
nal Senſes : ſince it is probable, that in the Tegument ofthe Tongue, theſe Ori- 
kces were expreſly made in order to admit into them the Particles of Food 
moiſten d by the Glands, and to convey them to the Papillæ that lye there- 
under, whereby they are affected with that Senſation which we call Taft. 

For which purpoſe the accurate Diſſections of the above-mention'd Mal- 
pighi and others, have ſhewn, that the Nerves of the Fifth and the Ninth 
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Pair, which are held to be the Nerves of Taſting, are inſerted in theſe Pa- 


pile after a particular manner, and ſeem chiefly to form this whole Nerve 
and Papillous Body; accordingly (as it is likewiſe obſerved by the ſame 
Malpight de Lingud, p. 16.) we find, that the Nerves that are adapted to one 
of the external Senſes, are at laſt dilated into a flat and membranous Body. 


Sect. V, and VI. Experiments to ſbe that the Taſt is in the Palate. 


Tas famous Enquirer into the Secrets of Nature, Malpighi, has diſcovet'd 
papille, or Nipples, in the Palate, or Roof of the Mouth, and in the Cheeks. 
alſo; ſo that according to his Hypotheſis, the Palate being likewiſe provided. 
with the true Inſtruments of Taſt, muſt neceſſarily have that Senſation alſo. 

To this we may add, that the later Writings of the Profeſſors Bergerus 
and Hoffmann, publiſhed ſince the Year 1700. do allo poſitively aſcribe the 
Taſt to the Palate, affirming, that Pliny in his Natural Hiſtory has done the 
ame; but they are particularly induced thereto by the afore- mentioned Ob- 
ſcrvations of Malpighi; and farther, by the Account we have in the third: 
Year of the German Ephimerides, of a Child of about 8 or 9 Years old, in lower 
Priftou, who in the Small-Pox loſt his whole Tongue by a Gangreen, and- 
ſpit it out by Piece- meals; inſomuch, that at laſt there did not remain any 
Sign that he had a Tongue. Notwithſtanding which, this Child did not only 
Speak, Spit, Chew and Swallow his Victuals, but could likewiſe Taſt, by 
the remaining Structure of his Mouth; and (as the Author, who was a Sur- 
geon of Saumur, ſays, ch. 8.) he could diſtinguiſh all kinds of Taſts very 
well; from whence the Writer farther infers from Pliny, that the Taſt muſt 
iſo belong to the Palate. 

But ſince this is a thing in which Experience, as in all others, ought to 
be the Judge, and as the tryal hereof may be eaſily made; Let a Man only 


| take 2 little powder'd Sugar, Syrup, or any other Sweet Matter, and lay 


It upon the Tongue; and as ſoon as ever they are melted, he will begin to 
Taſt; probably, becauſe they then begin to penetrate and fink into the Ori- 
ices of the upper Tegument of the Tongue, with the moiſture of the Spir- 
le, and ſo irritate the Nervous Papillæ that lye under the ſame. 

But 


Lo 
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But if he proceed farther, and endeavour to ſwallow the ſweet Matter 
when *tis melted, and to that End, preſſes it with the Tongue againſt the 
hinder Part of the Palate, he will plainly find, that that Part is likewiſe zl. 
fected with the Sweetnels ; and eſpecially, if after ſuch Swallowing, he pre. 
ſently draws the Tongue back again to the Palate, keeping it down in ſuch 
a manner that it cannot touch the ſame, he will find, that when afterwarg 
the Taſt of the Sugar does act upon the Tongue a little more ſenſibly, the 
Palate will be alſo more ſenſibly affected with it for a time. From whence 
at leaſt, of how little moment ſoever this Experiment is, all thoſe diſapree. 
ing Notions ſeem to be overthrown, and the Opinion, that the Senſe of 
ing is likewiſe in the Palate, is eſtabliſhed upon them. 


Secr. VII. The Inſtruments of Smelling. 


Now to paſs on to the Senſe of Smelling ; Can any one without acknoy- 
ledging the Wiſdom and Goodneſs of Gop, obſerve, that whereas the Bone 
of the Head is otherwiſe ſo hard, the Nerves of Smelling have a Bone to 
themſelves, which, in order to afford them a Paſſage, is full of little Holes 
like a Sieve, and which is therefore called the Spongy or Sie ve lite Bone; 
thro* which the ſaid Nerves tranſmit their little Threads and Branches (be- 
ing there encompaſſed by the Dura Mater) to the Papillous Membrane or 
Fleſh, as ſome call it, which lines the Cavities that are in this Spongy-Bone, 
and in the Top of the Noſtrils, and which Nerves are expanded therein, in 
order probably to compoſe the Inſtrument of Smelling ? For that this Inſtru- 
ment, which produces — not below, but at the Top of the Noſttils, 
appears from hence; that in order to Smell, a drawing- in of the Breath is 
neceſſary, whereby the Particles of the Olfactory Matter being mingled with 
Air, muſt ſtrike with ſome Force againſt the Papillous Tegument, to pro- 
duce the Senſe of Smelling: And every one that holds his Breath, tho' nevet 
ſo little, can eaſily Experience, that tho' any Smell be brought under his 
Noſe, yet he is not affected with it, till he draws in his Breath again. 

This Experiment ſeemed indeed too trifling and too well known to be 
mention'd here; were it not that a certain Learned and Ingenious Author 
had denied the ſame. From whence again, as above, in the Buſineſs of Talt- 
ing, the Weakneſs of all that is Humane does but too eafily appear. 


Secr. VIII. Convictions from the foregoing Obſervations. 


Now, can any one that is endued with Reaſon deny the wiſe Diſpoli- 
tions of theſe Inſtruments, namely, that ſince the Olfactory Particles ate 
convey'd by the Air, the Inſtruments of Smelling are to be found exactiy in 
the Place thro' which the Air continually paſſes and repaſſes on the account 
of Reſpiration ? That they are placed juſt over the Mouth to communicate 
to us, at the firſt, by this Senſe of Smelling, ſome Knowledge of the Qui 
lities of Meat and Drink which we are about to uſe ? That the Noſtrils ate 
broader at the Bottom, that they may receive ſo much more of the Olfacto- 
ry Particles; but narrower at the Top, to the End, that by the Compreſſion 
of thoſe Particles, the Olfactory Membrane and Nerves may be the more 
powerfully affected therewith ? SECT. 


= 
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Szcr. IX. The Senſe of Feeling. 


Bxs1DEsS the foregoing Senſes, the Inſtruments of which are all diſpoſed 
in their proper Places, there it one more, which is called the Feeling, which 
isin a manner diſtributed throughout the whole Body, eſpecially, it we un- 
derſland thereby the Senſation of Pain: But if we do not extend it any far- 
ther than to that Power or Faculty by which, when we touch any Bodies 
without us, we are enabled to diſcover the Roughneſs or Smoothneſs, the 
dolidity or Fluidity, and other Qualities thereof, we can only then ſuppoſe the 
eat of this Senſe to be in the Skin. Accordingly, we know that this latter 
is diſtinguiſhed in the Latin Tongue by the Word Tactus, or Touching ; and 
that when we would mention the Senſation of Pain, we expreſs it by the 
Word Senſus, and not Tactus Doloris. 


Sect. X. The Inſtruments of Feeling. 


Now that this laſt, that is to ſay the Touch, is only ſeated in the Skin, 
which is naked and expoſed to the Objects that are without us, is ſuffi- 
ciently known to the Modern Anatomiſts ; as alſo, that there is in the 
Kin a Diſpoſition and Contexture analogous to that of the Tongue, which 
the diligent Malpigbhi and others, find to conſiſt (beſides the Blood and other 
Veſſels) of Glands, each of which has a little Recepracle or Hole that is 
open externally, and affords a Paſſage to the Sweat and Perſpiration : From 
whence it comes, that there ariſe outwardly from the ſaid Skin little Pyra- 
midal Protuberances, like Nipples, which are encompaſſed and faſten'd to- 
gether by a Reti-formous Body, lying between the Cutis and the Cuticula. 

Theſe Papillæ, or Nipples, are what have been of late Years, and with 
great Appearance of Truth, accounted the Inſtruments of Feeling, becauſe 
the Microſcopes ſeem to inform us that they ſpring from the Nerves, the 
Branches of which are inſerted very thick in the Skin, and are more nume- 
rous in Proportion, than thoſe that run to the Muſcles or any other Parts, 
4 the great Deſcriber of Nerves, Vieuſſens, has ſhewn in his Preface concer- 
ning them. It is likewiſe plain from hence, by the help of the Microſcope, 
that thefe Papillous Protuberances make the upper Skin riſe in many Places, 
to the End, that it may be ſo much the more eaſily affected by the Con- 
tract of External Bodies. 5 


SECT. XI. Convictions from the foregoing Obſervations. 


Ho w uſeful now this Senſe of Feeling is to Mankind in numberleſs Caſes, 
i ſufficiently known; and the more, becauſe Every one that wants it, is in 
many Accidents diſabled from preventing his Ruin; as has been found in 
"me, who having loſt the Senſe of Feeling, together with Motion, on one ſide 
af the Body, and ſetting too cloſe to the Fire, was miſerably Burnt before 
le was in the leaſt aware of it. Can then an Atheiſt ſay, that he is not 
bound to be very thankful for ſo great a Benefit as this Faculty is, whereby 
i is immediately made ſenſible of any violent Heat, and conſequently ena- 
led to avoid the ſame and many other Inconreniencies? Or will he ſay, that 
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it is a ſimple and ignorant Cauſe that has beſtowed this Senſe of Feeling ng 
only upon one Man, but likewiſe upon all, and fixed it not in one only, but 
in all the Parts of the external Skin, 


Secr. XII. The Fingers and Palms of the Hand have a more acute Senſe i N 
Feeling than other Parts of the Body. q 
I's it without Deſign, that in thoſe Parts in which we explorg and feel th 
external Objects, this Senſe is much more fine and tender than in thoſe as 
which we ſeldom uſe for that Purpoſe ; for it is known to every one, that x ge 
Man feels more accurately with the Hollow or Palm of the Hand, or tie 
Tips or extream Parts of the Fingers, than in moſt other Places ? c01 
And this is one of thoſe Reaſons from whence it is inferr'd, that this bi. WM ci 
pillous Body which lies between the Skin and the upper Membrane, is the MW int 


rea! Inſtrument of Feeling : Since it appears by Experience (according to ff the 
the Teſtimony of Malpighi, and after him of Bohnius, Bergerus, and others) Kn 
that in thoſe Places, namely, the Palm of the Hand and the Tops of th; that 
Fingers, which above other Parts are particularly uſeful in Feeling, there i; WM Th 
likewiſe a greater Collection of theſe Papillz, or Protuberances, than in the ple; 
other Parts of the Body, which are not ſo frequently uſed for that purpoſe. led 
It is likewiſe obſerved by Bergerus, that theſe Papillz are much more nume- ¶ ced 
rous, as well as large, at the Tip of the Tongue, and in the Lips; and that ef! 
theſe Parts do feel more accurately, as it is nece ary they ſhould, to the end, Ml to 
that they may immediately diſcover when the Food is too warm or prejudi- be f 


cial any other ways. ſuch 


Scr. XIII. Convidtions from what has been ſaid above, concerning all the Ex: 
| | ternal Senſes. | 


WE do now here intreat all ſuch as ſtill ſeem to doubt of the Wiſdom 


Goodneſs and Power of their Great Creator, yea, even the moſt unfortunate 
and obdurate Atheiſts, in caſe they can or will receive any kind of Inſtrut- WM :nd 
on, that they would ſeriouſly conſider with us this wonderful Diſpoſition ¶ by oi 
and Structure of the Senſes, and the vaſt Advantages accruing thereby, not does 
only to one, but even to all Men who are in Health: And then let 'em (ay, WF only 
whether they can ſtill maintain with a good Conſcience, that the Greatneß WM bout 
and Goodneſs of Him that formed them, does not ſhine out as brightly, WM Sun, 
yea, and more too in all theſe things, than the Skill of an Artificer in the Wi 
Conſtruction of any curious Machine. nunic 
When he conſiders that the Smell and the Taſt do likewiſe ſerve to i-: ar to 


form us not only of the good and bad Qualities of our Food, but that the other 
Pleaſure which we find thereby excited in us, is an Inducement to undergo No 
this daily and continual Labour and Trouble of Eating and Drinking; will: WW Mg; 
ſay, that this happens by Chance, and that he is not at all indebted to Pro- ten us 
vidence for all this? that is to ſay, for ſuch noble Exhalations and Perfumes BF that R 
that proceed from ſo many Plants, Herbs, Flowers, Gums, Spices and 0 Wl bare þ 
ther Things; for ſuch a variety of agreeable Taſts, which he daily ens Bl ife&e 
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tom all thoſe Eatables and Drinkables that ſerve for Food and Re freſu- 
t to us. a 
"When he ſees that ſeveral Parts belonging to our Bodies, ſuch as Bones; 
Nails, Hair, Teeth, ſo far as they are naked, have no Senſation in them, 
and yer our whole Body is encompaſs'd externally with a Covering and 
Skin which has the Faculty of making known to, and informing us of every 
thing that docs ſenſibly approach and touch ir. Can he think ſuch a Structure 
25 this is brought about without any wiſe Deſign, and will not any intelli- 
gent Perion think it unconceivable ? 
When he conliders, that the great Wonder of the Sight enables him to 


contemplate the Sun, the Moon, and even thoſe Stars that are at an uncon- 


ccivable Diſtance from him; and that this Senſe is adapted to an Enquiry 
into the Magnitude and Motion of ſuch r Creatures, and to remark 
their Laws and Properties; that this Senſe of Seeing can impart to him the 
Knowledge of many things that are out of the Reach of all the other Senſes ; 
that its Inſtruments are of ſo wonderful a Structure as has been already ſhewn : 
That to the end, that nothing may be wanting to render this Senſe com- 
pleatly uſeful, the incommenſurable Space of the Heavens is every where fil 
led with Light: And particularly, that this Senſation ſhould not be produ- 
ced in Men without Pleaſure and Agreeableneſs, the unconceivable Number 
of Rays of Light is divided into ſo many Kinds, either of Figure or Motion, 
to repreſent ro us all viſible Objects with the moſt pleaſing Colours, Can 
he ſtill fancy, that there is no Deſign or Contrivance in all this; and that 
ſuch a wonderful Order and Regularity of every thing, with reſpe& to each 
other, whereby the Light is thus adapted to the Eye, and the Eye to the 
Light, are all of em the Reſult of Cauſes working together without Order, 
and without Underſtanding ? Let him once again ask himſelf theſe Queſti- 
ons in his moſt ſerious Retirement. | | 

The rather, if he obſerves, that the Hearing informs us of the Motion 
nd Percuſſion of Bodies; of which we oftentimes can get no Knowledge 
by other Senſes ; no, not even by the Sight: That therefore, ſince the Light 
does only cauſe us to ſee ſuch Objects as are before us, the Rays of it. 
only moving in right Lines; the Hearing warns us of things that are round 
about us, and ſuch as are ſometimes even concealed from the Sight, becauſe 
Sounds paſs thro? all imaginable Curvities. : 

Without this Senſe of Hearing, how great would the Trouble be in com- 
nunicating our Thoughts to each other ? What Inconveniencies would oc- 
cur to every one in Learning of Arts and Sciences, in Trade, in Pleading, and 
other Worldly Affairs? 15 

Now let one of the moſt conceited Philoſophers, one of the moſt Strong 
Minds, in his own Opinion, or rather one of the moſt to be lamented Atheiſts, 
tell us here, in caſe he had always wanted one of his Senſes, for inſtance, 
that of the Sight, whether by the Help of all his Philoſophy, he could ever 
have known or learned what a ſort of Senſation that was, or how Men are 
affected with that which we call Seeing. 


B b Let 
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Let him make known to us, ſince the bodily Inſtruments of all our Sens 
are all equally produced by, and do conſiſt of the ſame Bread, Water, and 
other kinds of Food; how it comes to paſs, that his Hand has not the Fr. 
culty of ſeeing as well as his Eye; that his Foot does not hear as well 3 
Ear, altho* the Light and the Air may be made to fall upon thoſe Parts in 
the ſame Figure and Motion. Can any one think, that their difterent Forms 
produce ſuch Senſations ? Let him then ſhew us how they do it: Let hin 
examine his Meat and Drink after all imaginable Ways, and tell us the Rex 
ſon, why the ſame Bread in the Ears becomes an Inſtrument of Hearing, in 
the Tongue of Taſting, in the Noſe of Smelling, and in the Skin or Feel. 
ing: He muſt reſolve it all into the abſolute Will of that adorable Creator 
who is unfathomable in theſe his Ways, and who communicates to our Soul; 
the Knowledge of theſe things in ſo wonderful a Manner. He muſt there 
fore be ſtark Blind that does not diſcover Go p in all theſe Senſes. 

Is there no Deſign or End to be obſerved in all this? Let then an unhappy 
Atheiſt rell us, if he had a mind to make himſelf or any other Perſon happy, 
and had the Power to do it, whether he would not endow them with every 
one of the Faculties that are found in theſe Senſes : And in caſe he could 
have produced any thing like them, tho” in a much lower degree of Perfc&i- 
on by his Skill and Ingenuity, whether he would not think it a very great 
wrong done to him, if ſome Body, judging of his Performance, ſhould not, 
or would not {ee the Wiſdom and Contrivance of the Maker therein. And 
can he ſtill remain inſenſible of his own Blindneſs, who declines to acknow- 
ledge the ſame in ſo aſtoniſhing a Machine, as that of humane Bodies? The 
rather, whilſt he perceives, that in order to render all our Senſes compleat 
and perfect, Air, Light, Plants, Living Creatures, and the whole Univerſe al- 
moſt, muſt contribute thereto. 

If then the Contemplation of all this cannot induce him to acknowledge 
his Maker's Goodnefs, and his own Obligations on theſe Accounts, with 
the utmoſt Gratitude ; let him but confider with himſelf, in what a deplota- 
ble *Condition he woutd find himſelf and every thing befides, if Mankind 
wereYeprived'of theſe Effects of their Creator's Favour, which appear in all 
their Senſes : And let him for once ſuppoſe, that there was a Man who 
having none of theſe External Senſes, did neither See, Hear, Smell, Taft, ot 
Feel. Now, tho'a Man were always to live thus, even in good Health, 
could he ſufficiently exprefs the Miſeries of ſuch a State? He that rightly 
weighs it, would he not rather wiſh to be dead, or to have never been 
born, or even to have been a Stock or Stone, than which he is but little bet- 
ter in ſuch a State? Now if without this Mercy of God, the Miſery ot 
every particular Perſon would have been ſo great; to what ſhall we compare 
that of the vaſt Number of Men, who together make up all the, Nations of 
the Earth, in caſe there were to be found upon it no other Creatures, but 
Blind, Deaf, Inſenfible, &c. 

Have we then beſtowed upon ourſelves theſe Perfections of the Senſes? 
No, certainly: Has then mere Chance been able to do it? By no means: Fot 


Chance is diſpoſed to operate as well one way as another; and yet we jo 
t 
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hat far the greater Part, yea, all ſound People, are born with all theſe 


7 and ſes. 

he Fr 25 therefore a miſerable Atheiſt confeſs, that he is not only ignorant, but 
ell 25 that he muſt likewiſe for ever remain ſo, of the manner in which our Senſes 
ts in xe produced, and do operate in us. All of them conſiſt in a Motion and 
Forms Impreſſion that external Objects make upon us; all of them conſiſt of a Mo- 
t hin tion and Paſſion of ſome of the Parts ot our Body; all of them conſiſt of 
Rea lnruments produced by the ſame Meat and Drink; and, according to the 
ng, 1n belt Philoſophy, nothing elſe but a Motion of the ſame Matter can be under- 

Feel. good to reſult trom ſuch a Syſtem of Matter. 

ne, hence then proceed the various Conceptions which we find in ourſelves, 
Souls upon Seeing, Hearing, Taſting, Smelling, and Feeling ? Mult not then the Atheiſt, 


there- ince there can be no other Subtertuge, acknowledge here, that there is ſome- 
h thing immaterial in us, which is the Cauſe thereof? Let it be ſo : But if it 

"PPY be incorporeal, how can it be moved by fomething that is corporeal ? For 
*PPY, WE there is nothing but Bodies and Motions, both in the Matters round about 
"ny us, and in the Inſtruments themſelves of our Senſes : Will he ſay then, that 
= 2 Soul cannot be moved becauſe it is incorporeal ? How then does it happen, 
riecti- chat a Subſtance, which can neither be moved, nor touched by Bodies, is 
Sreat jet affected by or through the Motions of Bodies; and can Se, Hear, Taft, 
d not, Snel, or Feel? For that it is ſo in Fact, cannot be denied. 


5 — I think we need not uſe any farther Arguments to drive an Atheiſt into a 
"The Confeſſion of his total Ignorance. And if he does not know how all theſe 


' things come to pals, as his own Conſcience muſt convince him that he does 
> ye not, how can he, if he would be taken bur for a tolerably wiſe Man, pre- 
ſe ar tend to maintain it for a Truth, that a Thing, whieh he does not know 
ledge how it happens, can be produced by the neceſſary and ignorant Laws of Na- 
ture; Let him reflect upon all thefe things moſt ſeriouſly with himſelf, before 

lors. be proceeds any farther. TG 
ar But if all that we have already ſaid concerning the Senſes, be not ſufficient 
to convince him ; let us go one Step farther, and ſhew, that even the Bounds 
_ themſelves, within which the Extent of the Power of our outward Senſes is 
1 or confined, do likewiſe contribute to make us more happy, than if they could 
be extended a great deal farther, as in this laſt Age they are found to do, 


_ by the help of artificial Inſtruments. | 
_ Let us ſuppoſe, that our Eyes had the Faculty of our modern Micro- 


e ber. Lopes; it is true, that they would ſhew us a World of new Creatures; a 
ems Drop of Pepper-water, or Vinegar, and the feminal Matter of Creatures, 
J would appear like Ponds or Rivers full of Fiſh ; the Scum of ſtinking and 
putriied Liquors, like a Field full of Flowers and Plants; the Mites in 
Cheeſe, like great hairy Spiders, and a thouſand other things in like Propot- 


, tion; but it may be alſo no leſs eaſily conceived, what a loathing of many 
ses! Things, which in themſelves are otherwiſe very good and uſeful, theſe Swarms 
„ For of Inſects would produce in us, which perhaps would be more evident, if 
fad, deu had ſeen as J have, how ſome People viewing the Mites in a piece of 
that WM Ebecſe thro? a Microſcope, and upon one of theſe exceeding ſmall Creatures 
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falling off, ſuddenly ſnatch'd away their Hands, for fear it ſhould fall upon 
them, which, by reaſon of the Smallneſs of the Creature, excited a genen 
Lavghter in ſome of the Standers by; but in others, more grave RefleGions 
on account of the Wiſdom of God, who has been pleaſed to conceal theſe 
things from the naked Eye of ignorant and fearful People: And yet to ble 
the Diſcoveries of Men by the Inventions of new Glaſſes, ſo far, that the 
neceſſary Means ſhould not be wanting to ſuch as endeavour to look into 
theſe Wonders. | | 

Moreover, would theſe Philoſophers even dare to deſire, that their own 
Eyes ſhould be endowed with the Qualities of the belt Microſcopes in caſe 
they underſtood the Nature and Foundation thereof? And would they judge 
themſelves more happy, by ſeeing an Object ſo ſmall in itſelf, magnified to 
ſo large a Size? When in the mean time all that their Sight could extend 
itſelf to, would be contained within more narrow Bounds than that of 2 
Grain of Sand; nor would they be able to ſee any Objects plainly and d- 
ſtinctly, but ſuch as were at no farther Diſtance from their Eyes, than one 
or two Inches: And as for all other things that were mote remote, ſuch as 
Men, Beaſts, Trees, and Plants, to ſay nothing of the Sun, Moon, and Stars, 
thoſe ſublime Creatures, they would either be entirely inviſible to them, or 
would appear at leaſt very confuſedly ; yea, if all this were ſo, and thatthe 
natural Sight could penetrate as far as the fineſt Microſcopes, none that 
have ever experienced the ſame can deny, bur that, by the Help of them, 
one may ſee Bodies compounded of a thouſand little Particles; and conſe- 
quently, that in order to ſee every thing truly, and in its Original or laſt 
Parts, the Sight muſt be ſtill extended unconceivably farther than ſuch Mi- 
croſcopes have yet been able to carry it. 

Now, on the other hand, ſuppoſe our natural Eyes to be great Tele- 
ſcopes, like thoſe that have enabled us to obſerve ſo many new Stars in the 
Heavens, and make ſo many new Diſcoveries in the Sun, Moon, and Stars; 
they would be again liable to this Inconvenience, that they would be of 
very little uſe in ſeeing the Objects that ſurround us, as they would like- 
wiſe not a little obſtru& the Contemplarion of all other Objects upon the 
Earth, becauſe they would fee too much of the Vapours and Exhalations 
continually ariſing from the Ground, which, like great thick Clouds, would 
hide every other viſible Matter; as is but too well known to ſuch as uſe 
theſe Inſtruments. 

Thus likewiſe, if the Senſe of Snelling ſhould be as acute and nice in Men, 
as it ſeems to be in ſome kinds of Hunting-Dogs ; no Perſon, no Creature, 
could ever meet us; nor could we paſs by any Footſteps of them without 
being ſtrongly affected with the Efluvia that proceeds from them; and we 
ſhould be forced to turn our Attention, tho' never ſo much againſt our Wills; 
and tho* we ought to apply it to more exalted Objects, I ſay, we ſhould be 
compelled to fix it upon theſe contemptible Matters. 

In caſe the Tongue ſhould make us taſt Food of the loweſt Savour with, 
as high a Senſation as now the ſtrongeſt and fineſt Ragours, or made Diſhes 


do produce ; there need no farther Proof to induce every one to confels, = 
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this alone would ſuffice to render ſuch Food very di b 
ne uſed it but a few times. | y dilagreeable to us, after ha 
Could the Hearing ſo nicely obſerve all its Sounds, as it is now f 1 
when, by the help of the long Tube, or Speaking ＋ rumpet held 8 
10 Body whiſpers ſoftly into the broad End of it; how little Attention . 
People have for ſome Things? Certainly no more than we have when we find 
ourſelves in the midſt of confuſed Noiſe and Bawling of a great many Voices 
* loud Peals of 2 ＋ ur * hey that have ever been witneſs of 
aconveniencies that ſick People undergo b ari : 
wy be convinced of 9 Truth. | $0 BY dee ee ah 
If the Feeling were ſo tender and nice in all the Pa ts of | 
and it in the moſt ſenſible Places, and in the — — be or? 3 
we not own that we ſhould be very unhappy, and ſuffer a great deal of Pain 
* by the _— of the lighteſt Feather ? 

o conclude; can any Body reflect upon all thi ith : 
therein the Goodneſs of his Maker, —_— not as. Diya yen a, 
noble Perte&tions, as are the external Senſes, for want of which, he would 
rot be better than a Stock; but who has likewiſe out of his adorable Wiſ- 
dom, included theſe Powers within ſuch Bounds, without which they would 
have been no other than burdenſome to us, and a perpetual ObftruRi i 
" F of greater Matters? | * 

it ſhould appear to ſome, that we have dwelt longer u ; 
than is perhaps agreeable to em; let them be pleaſed — e bur 
principal Deſign throughout this whole Work, is, to repreſent to Infidels and 
x 1 Wiſdom ** — of their Creator, which ſhines out ſo 
rightly in the external Senſes of Men, and | 
EE , r : "os unconceivable Faculties, or 


CONTEMPLATION XV. 
Of the Union of the Soul and Body: Of the, Imagination and 


Memory. 


„ 


dec r. 1, ; 
tr, I, The Union of the Soul and Body unknown to us : Conviction from hence 


OW ſince each of theſe external Senſes do lead us u 
N there likewiſe be any Perſon ſo unhappy, as truly 4 _ _ this 
| * ſurpaſſing the Conception of all the Philoſophers, this moſt aſtoniſh- 
k anner, after which the Body is united to the Soul, without being there 
denke of the une xpreſſible Power and Wiſdom of Him that made =? 
Him, who has ſhewn himſelf in this, as well as in many other things, af- 


ter 
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ter 2 glorious Manner, both wonderful and adorable ; who, whilft He thy 
Works in Ways unfathomable by all Men, does ltkewiſe compel even his Ene 
mies to be Witneſles thereof. 3 g 
And tho others may think that they can form any Notions thereof; yet » il 
Atheiſt muſt contefs, that there is ſomething in it which is perfectly unintel; whit 
gible to him. nes 

For ſuppoſe he ſhould boldly maintain, that the corporeal Matter (a , 
which, however, he can ſhew us nothing but Motion) has the Property a S 
Thinking and Underſtanding; let him tell us, and ſhew us, what Compoj: af 
tion of Parts, what Force, what Swiftneſs, what Limits and Directions el 
Courſe, either according to right or crooked Lines, are required in Matte: rent 
thus moved, to render it capable of reaſoning and comprehending a mathe. Mudt 
matical Demonſtration. And we ſhall not need to ask him, whether this fr. Nan 
paſſes his Underſtanding. 

Or, ſuppoſe alſo, that he ſhould, according to Reaſon and Experience 
affirm, that his Soul is mcorporeal ; let him ſhew us, how it comes to pals 


that a Soul being immaterial in its Exiſtence, and which, according to all te C4 
Notions we are wont to form of it, can neither touch or be touched by a MCtrilt 
Body, and yet can be affected by, or through, or according to the Motion of the mt 
Body (for we ſhalt not here diſpute about the manner of it, that being no: il thi: 
neceſſary with reſpe& to Athieſts) and vice verſd, the Soul can affect and more dis is 
the Body, or at leaſt adminifter Occaſion thereto, which, for the foregoing M'*cella 
Reafons, we need not now examine: So that by its mere Will, the Body be. {Wn4one! 
ing in good Health, the ſtretching out the Hand, for inſtance, immediately {MW#0y : 
follows; and if that Hand ſhould be burnt, the Soul immediately feels Pain, Ne nei! 
Now if all this were not as certainly known to him, as the moft certain thing _ 

ome P. 


in the World is, foraſmuch as he can be every Minute convinced thereof, by 
repeated Experiments, would not he be tempted to look upon ſo diſagreeing 
Notions, and which have not the leaſt Analogy to one another, as groß 
Falſhoods and vain Conceptions of the Brain? Wherefore, whatever an Atheil 
may fancy to himſelf, the manner of the Union of the Soul and Body mul N enat 
always remain unconceivable and. unintelligible to him. | 

I know very well, in caſe we proceed no farther, that the great Diſagree 
ment, concerning the manner in which the Body is moved by the Will, and 
which has occafioned many Treatiſes among great and wiſe Men, mult be 
left undetermined by us: But neither is this the Place, nor yet the Time, inet 
ſay any thing about it, ſince we only write for the Conviction of Atheilts; 
whereas the others, howmuchſoever they differ in their Opinions, do all # 
gree in the Belief of a Gov. 


Secr. II. The Bouuds of this Union. 


T 1s Union of the Soul and Body is not only wonderful in itſelf, and i 
the manner in which it happens, but likewiſe in the Bounds and Limits which 


are preſcribed to it. We find it thus in the firſt Place, that the Soul devs w mane 
operate by its Will (however it be) upon our whole Body; or rather, that our u "t 1 
Body is not ſabjeci to the Soul in its Motions, but only, as it ſhould ſeem, doc “ Sor 
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pirts that receive their Nerves from the Cerebelum and Back- Bone: Where- 
tre it is only our Arms, Hands, Legs, and all thoſe Members with which 
we are ſaid to act freely, that are moved according to the Pleaſure of the 
Gul; whilſt other Parts, which have their Nerves from the Cerebrum, and 
which do only ſerve for Life and the Support thereof, as the Heart, the Arte- 
nes, the Stomach, the Bowels, c. do by no means obey the Will of the Soul, 
tor, like the former, can be moved or ſtopt at Pleaſure. _ 6 3 

Secondly, Neither does the Soul feel when every Part of the Body is acted upon or 
ifeled. Thus we find, that beſides the Hair and Nails, the Boxes themſelves 
e likewiſe inſenſible; all which make up a great Part of our Body: Not to 
nention that the Lungs are known to waſte away in many Men without Pain ; 
d that the Chirurgical Obſervations teach us, that the Subſtance of the 
Jain may ſuffer very much, without communicating any Senſation thereof to 
the Soul. | 


Sect. III. Conviftions from thence. 


| Cax now a deplorable Atheiſt think he has ſo much cauſe to accuſe the 


Chriſtians of Credulity, when he hears them make the following Concluſion 
tom the above-mentioned Premiſes : That fince no Body can juſtly aſcribe 


all this to mere Chance, working indifferently ane way as well as another, 


this is a true and convincing Proof, that it can by no means proceed from a 
eceflary Series of Laws of Nature, always operating after one and the ſame 
manner, that the Soul ſhould have the aforeſaid Relation or Reſpe& to the 
Body : Foraſmnch as the Wiſe Creator being deſirous to convince us all, that 
lle neither operates by Chance, nor is confined and determined by certain ne- 
ſary Laws, but freely, and according to his own good Pleaſure, has render'd 
ſome Parts of the Body obedient to the Will of the Soul; and cauſed others to 
Ney thereupon; nevertheleſs, theſe laſt, as well as the 
ii, are ſo far ſubjected to the Soul, at leaſt related to it, that both the one 
nd the other, ſo long as the Soul remains united to the Body, but no longer, 
r enabled to perform their Functions, and remain without Corruption. 

And that Atheiſt that will hearken to Reaſon, ſeems particularly to be 
Wiged to juſtifie a Chriſtian in the aforeſaid Concluſion, ſince it is juſt thoſe 
as that ſerve for the ſupport of our Life, ſuch as the Heart, Stomach, and 
Kher Entrails, that are not only not ſubmitted to our Will, but moved un- 
own to it, by the Power of the Great Creator, that he may convince us of 
ur Dependance upon him. Whereas, on the contrary, the Motion of ſuch 
embers as the Tongue, Hands, and the reſt, are left to the Diſpoſition of our 
"ll, that they may ſerve to acknowledge and glorify our Grezt Benefactor, 
wiſe in our Bodies, which is what He with ſo much Juſtice requires of us. 


Sect. IV. The Imagination and Memory. 


Tus would yet have been ſomething ſtill wanting to the Perſection of 
"mane Creature, notwithſtanding this wonderful Union of the Soul and 
bY, if we could not have exerciſed the Underſtanding and other Faculties 
vr Souls upon ſuch Objects only as are preſent or before us. Nor would 


Our 
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our Judgments and Inferences, or Deductions, have been of much weight, if we 
could nor have compared preſent Things with any other paſt or future, 

How ſhould we have been able, for inſtance, to have made any uſeful Dil. 
coveries about the Laws of the Sun's Motion, in caſe nothing thereof were 
known to us beſides what we could learn from things preſent? For as to tho 
that are abſent, ſuch as things paſt or to come; the external Senſes, tho they 
be the firſt Helps of enquiring into all bodily Matters, cannot inform us the 
leaſt thereof. Even the Hearing itſelf, which ſeems otherwiſe to be in ſome 
meaſure adapted thereto, would yet be entirely unfit and uſeleſs to this Pur. 
poſe, without the other Powers, of which we are now about to treat. 

Our Gracious Creator, in order to multiply his Wonders upon as, and to 
render us compleatiy happy, has been pleaſed to ſupply this Defect likewike, 
and to lodge in us a Power of repreſenting to the Underſtanding, even paſt, 
futute, and all abſent Things. The firſt of theſe Faculties is named, by the 
Philoſophers, the Memory ; the laſt, the Imagination. 

Whether it be now that theſe owe their Origin to certain Motions of the 
Pirits, or Humours, or Membranes, produced by our external Senſes or Though, WW 94! 
and leaving behind them Traces and Footſteps in the Brain, which give ou WM 2 L 
Souls an occaſion to think after ſuch a manner, as if the things repreſented to o 1! 
the Imagination or Memory, were really preſent: Or whether there be ) tat 
other Cauſe thereof; this is certainly true, that the endowing Mankind with — 
ſuch a Power, does far exceed the very wiſeſt Diſcoveries. And in caſe we 
were not aſſured thereof by Experience, who could believe that it was poſi-WM £10! 
ble for any Man to repreſent to himſelf things having no Exiſtence, as if they 
were exiſting ; dead things as living; and thus render an Object as preſent, 
which is either abſent, or even not exiſting at all? 
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CONTEMPLATION XVI. = 
Of the Humane Paſſions or Inclinations, and briefly of ProcreatunW * 


III wh 


Secr. I. The Paſſions and Inclinations. 


AN being thus bountifully furniſhed, by the Goodneſs of his CreaoW and nc 
with all the above-mentioned Powers and Faculties, ſeemed to i bim re 
placed upon the higheſt Degree of Happineſs. His intelligible Su, united i 
ter ſo wonderful a manner to his Body, exerts its Conceptions and Judgment ſeem t 
upon all Matters that occur to it; his external Senſes impart to him the Ro- 
ledge of material Beings; his Imagination and Memory repreſent to him ev Pen: 
thing that is abſent, either paſt or to come; his Heart and Arteries beat; il 
Bouel, and all other Parts that are neceſſary to Life do, by the Power of 


Creator, continually diſcharge their Functions, without giving him the! | 
troul 
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c during the whole Courſe of his Life ; the other Limbs and Mem- 


+ bers are obedient to his Will, enabling him to glorify his Maker with Thank- 
"eo falneſs, and be uſeful to himſelf and his fellow Creatures. 
. : Now this laſt might ſeem to be in ſome manner inconvenient to him, ir 


ho being the only Motion that can occaſion Trouble or Wearineſs to him. But 
V. 0 to the End, that he ſhould not faint nor be diſcouraged whilſt he is promo- 
0 — ting his own Happineſs, or that of others, who are dear to him, it has 
bg leaſed the ſame Gracious Go p, not only to enable all the Powers of Man 
| pur to be concurring thereto, but which is a greater and particular Benefit, to 
15 eur WF de concurring therein with Pleaſure; and accordingly, to endow him with 
various Inclinations and Paſſions to (ſtir him up to perform, with Zeal and 


= y Eagerneſs, all that is neceſlary for him to do, vr 
n 11 Thus we find in our ſelves oy Deſire, or Longing, and Hope for that Good 
b o which we conſider as approaching to us; and Foy, when we have obtained 
& it, and Love towards it, when we are poſſeſſed of it: And on the contrary, 
of the 2 Fear for approaching Evil; a Sorrow when it comes upon us; and Hate 
"MEE inſt the Cauſes that make it keep the Poſſeſſion of us. Now, not to give 
7 Liſt of their Names here ; Can any Man contrive or invent ſharper Spurs 
nted to to induce him to ſeek after that which he eſteems good to himſelf, and thoſe 
as * that are dear to him, and to avoid all that he thinks evil? And how ſtrong- 
d 5 ly a Man can be excited thereby, daily Experience teaches us, as well as the 
ale we levlorable Examples of thoſe unhappy Men, who by a corrupt Judgment, 


poſſi Bl embracing Good for Evil, and Evil for Good, make a wrong Uſe of theſe ſo 
the neceſſary Paſſions. ö ; | 
preſen Now to repeat our Queſtion again, Can theſe Incitements and Allure- 

nents be lodged in us by mere Chance, or any thing that has neither Know- 
ledge nor Underſtanding ? Which, in order to render us more happy, do 
not only induce us to perform our Actions with ſo much Eagerneſs, but do 
likewiſe, upon many Occaſions, and even without our Will, give the Inſtru- 
ments of our Motions more Life and Energy ; or, have not here all reaſona- 
ble Men juſt cauſe of Thankfulneſs for the Mercies of their Creator, who, 
confidering us as the Maſter-piece of all his Works, would not ſuffer us to 
want thoſe Powers, whereby we are enabled to promote the Welfare both 
of ourſelves and fellow Creatures, even with Pleaſure and Satisfaction. 


Sect. II. The Difference of Paſſions and Iaclinations. © 


Axp if any one ſhould fancy that this Queſtion ſuppoſed too much, in 

order to demonſtrate, that the Wiſdom and Goodneſs of the Creator only; 

rette and no accidental or ignorant Cauſes has any Place in theſe Paſſions ; let 

d to him reflect upon theſe two or three following things only with us; from 

ited I whence the Government of God, and the Execution of his wiſe Purpoſes, 

ſrem to ſhine out ſo brightly, that even an Infidel, or any other that doubts 

Koe of it, if he would but uſe his Reaſon, cannot, with any Foundation, inſiſt 
m eren upon a fuller Proof thereof. 19 

| Fot were there no Go that directed every thing according to his Pro- 

er of idence; how comes it to paſs that Men (whoſe Bodies and all the Hu- 

the lea Cc mours 
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mours thereof are made out of the ſame Food, and therefore conſiſt of the 
ſame Matter) do yer, in caſes where the Intereſt of humane Society re. 
quires, differ ſo much from one another, in their Paſſions and Inclinations. 
inſomuch, that each of em do, with Pleaſure, embrace ſome particular Bu. 
neſs (with a view to their own Eaſe and Advantage) in order to pleaſe and 
profit their Fellow-Creatures ? 

Now ſince no Man's Life is long enough, nor no Body's Opportunity or 
Power great enough to provide every thing for himſelf neceſſary to his Sup- 
port and well Being; Can we not herein diſcover a Providential Direct 
on, to render Men aſſiſting and helpful to each other in their particular 
Wants, that each one, out of Choice and Inclination, is driven on, even, 
tho' his own Gain be chiefly in view, to concur, as far as in him lies, there- 
to? Thus it happens in our Fancies to particular Studies; one finds himſelf 
inclined to that of Divinity; another to the Knowledge of Laws and Cu- 
ſtoms ; a third to Phyſick; a fourth to an Enquiry into the Nature and 
Works of God; others, to the reading of the Tranſactions and Revolutions 
that have happen'd to the World in former Ages, in order to apply that 
Knowledge to prudent Conduct of Affairs in their own Time Many again 
find themſelves inclined to quit other Sorts of Employments ; ſuch as don't 
ſo much care for a ſpeculative Life, take more pleaſure in Trades and Mer- 
chandizing, which they likewiſe make Choice of according to their different 
Paſſions and Humours. Others betake themſelves to the ſeveral Arts of 
Painting, Building, and to Manufactures, of which likewiſe che kinds are both 
different and numerous. 

Can any Body now judge, that it is the Reſult of mere Chance, that Men, 
from all of whom, by reaſon of the Similitude of their Structure and Food, 
one ſhould ſeem to expect nothing but an Identity of Inclinations, do dil 
charge their Affairs and Functions ſo variouſly ? And as ſtrange as this may 
appear to every one at the firſt View, yet does not Experience teach us, that 
tis of abſolute Neceſſity to all Mankind that it ſhould be thus? And in caſe 
all of them were inclined to the ſame thing, for inſtance, if every Scholar 
ſhould apply himſelf to the ſame Studies, every Merchant deal in the ſame 
Wares, every Artificer in the ſame Handicraft, there would not only be 2 
Failure, but likewiſe an entire Deprivation of the Eaſe and Convenience of 
the whole World. a 


Secr. III. De Agreement of the Inclinations aud Paſſions. 


AGgainsT all this, a miſerable Philoſopher that apprehends nothing 
more than to be forced to acknowledge a Supreme Dire&or of all Things, 
and conſequently to meet with an undoubted Puniſhment for his Blaſphemy 
and atheiſtical Behaviour, would endeavour to obje& this Subterfuge and 
Evaſion, namely, that we are taught by Experience, that ſuch a great Dit 
ference of Paſſions are innate, and brought into the World with all Men? 
ond 8 that they only flow from the particular Contexture of Bo 

ies, Cc. 


But 


f the 
Y It 
10ns ; 
Bu: 
> and 


ity ot 
Sup⸗ 
recti 
iculat 
even, 
there- 
imſelf 


The Religious Philoſopher. 165 


gut to convince theſe Perſons that this, and every thing beſides, is rather 
the effect of a wile Direction, than of mere Chance or ignorant Laws of 
Nature ; let them go a little farther with us, and ask themſelves the follow- 
ing Queſtion ; In caſe this Variety of Paſſions does proceed only from the 
Sructure of Men, how comes it, that the contrary has place where the Di- 
rerfiry of Inclinations would be hurtful to the Publick? Why have all Men 
living one and the ſame Deſire to eat their Food with Pleaſure > Why are all 
Men, and even all other living Creatures, hurried on with the ſame, and 
ſometimes ungovernable Paſſions, to Generation and Procreation ? And laſtly ; 
Why have they the ſame Love to their Children ? 

Certainly no Body will deny that unleſs theſe Paſſions were found to be 
alike in all Men, and in caſe there were room here for ſo great a Diſagree- 
ment as in the others; or, to carry on the ſame Compariſon, if the Deſire 
towards Food were only found in a few Perſons, Food itſelf would be no 
otherwiſe uſed by many, than as a Medicine againſt that Death which was 
to be the Conſequence of an unſatisfied Hunger. Now, with how much 
Averſion and Loathing this happens in many, even where the Diſtemper ren- 


| ders it moſt neceſſary, is ſufficiently known; and from thence as eaſily in- 


fer d, that many People, abſtaining too long from the uſe of Food, loſe the 
Powers and Faculties of Digeſtion, It likewiſe there were as few inclina- 
ble to Generation, as we ſee there are, who chooſe the ſame way of Living 
and Employments, muſt it not be confeſſed that the World would be ſoon 
naked and diſpeopled ? Again, if the Love of Parents to their Children 
were ſo uncommon, as the Inclination of Men to one and the ſame Trade or 
Calling, how many poor Creatures juſt born, would, for want of Neceſſaries, 
meet the End of their Lives almoſt as ſoon as the Beginning? 

And to conclude the whole with one word ; Let an obdurate Atheiſt put 
this Queſtion to himſelf, and anſwer if he can : Whether he does not therein 
diſcover the Wiſdom of a Great Director? And whether he can, with an 
entire Conviction, and without being contradicted by his own Conſcience, 
afirm, that it appears to him to be merely accidental, that there is found 
Variety of Inclinations of Men, where ſuch a Variety is uſeful to Mankind; 
and on the contrary, that the Inclinations and Paſſions are there only uni- 
form where ſuch an Uniformity is neceſſary; and where a Diſagreement would 
diſpeople and deſolate the whole Earth? At leaſt, let him tell us, whether, 
it he were to have regulated theſe things for the Good of the World, and with 
the utmoſt Prudence, he could have fallen upon a better Method ? 


S Fc r. IV. The Love of our Country. 


Wu ar Neceſſity can be deduced from any natural and ignorant Cauſe, 
from whence it ſhould follow, that all Men feel ſuch an over-ruling Inclina- 
non towards the Country in which they are born? And how it is poſſible, 
that the cold, barren, northern Parts of the World, where beſides, a great 


| Fart of the Winter, is nothing but a diſmal Darkneſs, ſhould not yet be diſ- 


peopled of their Inhabitants ; or, that they ſhould not yet have betaken 
ltemſelves to the fine ſouthern c—_ where the Air is milder, and — 
C 2 rae 
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the Neceſſaries and Refreſhments of Life more plentiful, long before no. 
and, which is more, that many Men atter having taſted the Pleaſure of the 
latter, ſhall yet freely return to the former: I ſay, how can this be accoy. 
ted for, without reſolving it into the Will of the Great Director, that Me 


ſhould likewiſe inhabit even ſuch Parts of this Globe ? 


Sect. V. The Contempt of Dangers. 


Tr this be not ſufficient to convince our Atheiſt, let him conſider in the 
laſt Place, whether he can, upon his Principles, account for that dreadful 
Thirſt after Honour and Glory, which all Ages have beheld with Amaze- 
ment, in the Actions of their Heroes; and which hutries Men on, and makes 
them run headlong into the greateſt Dangers, yea, even Death itſelf, to which 
Humane Nature has the greateſt Averſion. 

Not to mention thoſe whom their Wants oblige to follow the War, can 
any one reflect, without wondering, that Great Men and Illuſtrious Perſons 
(who are otherwiſe in a Condition to enjoy all the Pleaſure of the World in 
Plenty, and at leaſt, to die an eaſie Death in a good Old Age) ſhould yet ex- 
poſe themſelves with ſo much Zeal and Bravery to the innumerable Dangers 
of War, where they daily, and by a terrible Experience, find that Lot to 
fall ro others, which to Morrow, or perhaps ſooner, may be theirs; alſo of 
being lain, or at leaſt render'd miſerable all the reſt of their Lives, by their 
Wounds and Loſs of their Limbs? 

Now, to aſcribe the Cauſe of ſuch a noble Courage and Bravery to mere 
Chance, is a very ungrateful and unworthy Treatment of thoſe great Men, 
whoſe Wiſdom has not given the World leſs matter of Admiration than 
their Courage. | 
To deduce it from Stronger Paſſions, is likewiſe not poſſible, as we have 
already ſhown, becauſe the Fear of Death, provided that they may live with- 
out Shame or Miſery, is the ſtrongeſt of Paſſions in all Men whatſoever, 
What Reaſon then can be thought of for all this, ſave only the Supreme Will 
of the Great Director of all things? who has infuſed into the Souls of ſome 
Men, whom his Providence has marked out for great Events, the right 
Principles of a true Generoſity and Courage; letting them ſee that He has 
choſe them out of an infinite number of other Perſons, and laid this Obliga- 
tion upon them of oppoſing Tyranny and Abſolute Power, and of reſtoring 
to their own Country, and to their Friends and Allies, thoſe deareſt Blel 
ſings of Religion and Liberty, even at the hazard of their own Lives. And 
- who again has made others, tho' they propoſed to themſelves no other End 
than the gratifying their own Inclinations, or at leaſt, acquiring Riches and 
Glory; like many of the Heathens, to deſpiſe Death and Danger in a mol 
unconceivable manner; whereby he has compelled them, tho' inſenlible 
thereof, to be ſubſervient to his Providence and Adorable Purpoſes. 


S Ec r. VI. Convictions from the foregoing Obſervations. 


Lr him that has hitherto doubted of Go »'s Government, ſeriouſly tr 
fle& upon this great Wonder, and ſee whether he can deduce that ww 
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te fads true by Experience, of the Courſe of theſe Paſſions and Inclinations 
in Mankind, from an accidental Concurrence of Nerves or Fibres, or Hu- 
mur of the Body; or from any Laws of a ſtupid Nature, unable to propoſe 
to itſelf the leaſt Deſign in all its Works; and then tell us how it can come 
to paſs, that upon ſuch Principles, theſe Functions, ſo neceſſary and uſeful to 
humane Kind, and at the ſame time ſo wonderful too, can be ſo conſtantly 
diſcharged ; and that in all Ages the ſame Steadineſs and Uniformity has ap- 
peared therein, which can never be applied or attributed to mere Chance? 


Secr, VII. The Defire of Procreation. 


Can any Body avoid ſeeing from all that has been ſaid, that the Inclina- 
tions inherent in Mens Minds, as corrupt as they be, and applied often to 
wrong Objects, owe their Origin to ſomething more than Humane Wiſdom ? 
Which having thought fit to render them ſubſervient to his great Purpoſes, 
cauſes them to prevail over all Obſtructions: To which end, He has vouchſa- 
fd to qualifie the moſt Bitter things, which in their own Nature can pro- 
duce nothing but Averſion and Terror, with the moſt deſirable Charms, and 
torender them, as I may ſay, palatable, with an agreeable Sauce to incline 
our Paſſions thereto, notwithſtanding all the aforeſaid Impediments; and to 
the end, that we may put this paſt all doubt, let the Atheiſt, beſides what 
we have juſt now ſaid, about the Contempt of Dangers ; let him, I ſay, turn 
his Eyes with us upon that Inclination which Men feel in themſelves towards 
Procreation. | 

Now if it were not the Will of the Great Director of all Things, that the 
Race of Men, which would otherwiſe end in each Individual, and be quite 
extinct with the Life of one Man only, ſhould be ſupported in their Poſteri- 
ty; How happens it that all living Creatures are hurried thereto with a 
Paſſion exceeding all others ? But to proceed farther, How is it conceivable, 
when in the bearing and bringing forth of Children, Women do not only un- 
dergo ſo much Trouble and Pain, but frequently viſible Danger of Death, that 
there ſhould be one only to be found, that would venture the ſame a ſecond 
time after having once made the terrible Experiment? I ſay, how comes all 
this to paſs, if it had not pleaſed the Great Creator to confirm the Words 


which he ſpoke in the beginning of the World, Gen. i. 28. Be fruitful, and 


multiply, and repleniſh the Earth ; and thus to ſupport the Truth of them. by 
anever-failing Experience. In vain do we ſeek for other Reaſons thereof, 


nor can any thing ſeem more unreaſonable. than to aſcribe this to Chance or 


ignorant Cauſes, eſpecially if we weigh the following Circumſtances : Can 
any one imagine, that it is without Deſign, that there ſhould be made juſt 
two ſorts of Perſons, in every thing alike to each other, and different only 


n thoſe Parts that are required for Generation; and that, beſides theſe two, 


ve know well enough, that there was never any third? 
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Sect. VIII. Wyy we have not treated more fully and minutely upon the Bufue 


of Generation. 


WHrorver reads this will perhaps think it ſtrange that we have ng 
ſpoken more largely concerning the Affair of Procreation, ſince the Proyi. 
dence, Wiſdom, and Power, ot the Great Creator ſhines forth ſo trreſiſtably 
and glaringly in that whole Matter. But they may be pleaſed to know, thy 
the ſame Reaſons that made us keep Silence, or ſpeak ſparingly upon many o. 
ther of the foregoing Subjects, ſuch as the manner after which the Separation 
of the Humours is made, the Tumifaction or Swelling of the Muſcles, the 
Uſes of the external Senſes, the Limits of the ſo called Senſorium Commun, 
and many more, have induced us likewiſe to obſerve the ſame Caution here; from 


viz. becauſe the Truth has not yet been confirmed by Experiments in ſo (ute refer 
a manner, but that there {till remains a great Variety and Difference in Opi. 1 
nions among the moſt learned Men concerning them. = 
Sect. IX. The Principles, or Stamina, of Living Creatures. | ne; 
WHETHER it be then, that the firſt Principle, or Samen, of Men is to be om 
ſought for among the Animalcula, or among other Particles without Life in- 1 
deed, but put into Motion (for thus differently are they defined by ſome of F p 
the moſt famous Enquirers into Nature) which, by the help of Microſcopes oy 
are diſcover'd in Smine maſculino, of all Creatures that have been hitherto ex- ; "A 
amined : Whether it be to be found in the Eggs of the Females, as others — k 
pretend; or laſtly, whether it be that the Coition of both the Sexes is neceſſa- _ K 
rily required to the Formation of this Samen; all which we do not pretend to Nad , 


determine here: This is however ſure enough, and after ſo many Enquiries, W ,.. L. 
is received by all the modern Philoſophers, that all living Creatures what- WI Thi 
ever rette from a Stamen or Principle, in which the Limbs and Mem- 
bers of the Body are folded and wound up as it were in a Ball of Thread; 
which by the Operation of adventitious Matter and Humours are filled up 
and unfolded, till the Structure of all the Parts have the Magnitude of a full 
own Body. In order to be convinced thereof, the Reader may conſult the » 
bſervatiotis of the great Harvey, both upon Men and Beaſts, both the Hui 
parous, or ſuch as bring forth their Young alive, and the Oviparous, or thoſe | 
that lay Eggs, in his Book de Generatione Animalium. And after him the ac- Thi, 
curate Malpighi, in the Experiments he makes upon the Hatching of an Egg, Help o 
and the Formation of a Chicken in the Egg. p. 69. 4 
Thus we find the firſt of thoſe ſpeaking of it in his x5th Exercitation; WMl(reary 
That the Stamen, to the beſt of his Knowledge, before he had obſerved it, was ac: Great ( 
counted by no Body to be the firſt Origin of the Chicken. And Malpighi ſpeaks of it being p 
in the following manner : Mherefore it muſt be owned that the Stamen of a Chicen We... 
is already in the Egg before the Hatching; and therefore muſt have proceeded from a Propag: 
higher Cauſe after the ſame manner, as in the Eggs of Plants. Thus he makes 1 WF... 1 
entire Analogy between the Stamina of Living Creatures and the Seeds o fnbeje 
Plants: In which laſt he is likewiſe wont, for the ſame Reaſon, to mention Wh 
ſome Parts by the Name of the Uterus, Placenta, and the like, which are on) 
proper to Living Creatures. a l 


IM: 


Bufueſ 


ave not 
e Provi- 
eliltably 
w, that 
many 0- 
)aration 
les, the 
ommune, 
Mn here; 
1 {0 ſure 
in Opi- 


15 to be 
Life in- 
ſome of 
roſcopes 
erto Cx- 
$ Others 
neceſſa· 
etend to 
quiries, 
s what- 
d Mem- 
Thread; 
filled up 
of a full 


i{ult the 


he Viv 
or thoſe 
the ac- 


an Egg, 


itation; 
was ac 


aks of it 
; Chicken 
d from 0 
lakes an 
Seeds of 
mention 


are only 
It 


EY 


The Religions Philoſopher, 169 


It ſhall ſuffice here, to have quoted thoſe two great Men for the Confir- 
mation of the Truth of what has been before-mention'd, ſince they ſeem to 
have been the firſt Diſcoverers thereof: And ſince all the great Naturaliſts of 
this Age have been convinced thereby, and by their own further Experiments, 
that the Beginning of all Creatures conſiſt in a Samen, as may be ſhewn in 
mberleſs Places of their Writings, which thoſe that pleaſe may have re- 

rle to. 

"I would have been ſomething more particular upon this Subje& here, which 
{ems to be the proper Place for handling it: But foraſmuch as the Encreaſe 
1nd Growth of Animals from theſe little Stamina, may receive a great Light 
om thoſe of Plants, which may be found in every Seed; I chuſs rather to 
refer my Reader to Contemplation XXIII. where I expreſsly treat of that Sub- 
iet; or rather to the Obſervations upon Plants, of thoſe famous Philoſophers 
Meſſieuts Grew and Malpighi, where he may find Experiments enough, to ſhew 
that a Plant is produced from a Stamen, and a living Creature from a like Ha- 
mn; or, to ſpeak in their uſual Language, is unfolded, as we ſee in a Silk- 
worm, where the Butterfly comes out of the Aurelia, in which laſt all the 
Parts of the Butterfly are involy'd or roll'd up. See Malpighi de Bombyce. 

And ſince we have already an experimental Certainty, that a Male and Fe- 
male Creature are neceſſary toward the Procreation of another of the like Spe- 
cies; I leave it to thoſe that have the Opportunity of carrying their Enquiries 
farther, what is performed by each of 'em in particular, towards Generati- 
on; as likewiſe, whether in the Egg of a Female, the ſolid Parts of the Ka- 
wen of the future Creature are to be found; and whether it be impregnated 
nd vivified by the Semen Maſculinum, and brought into Motion agreeable to 
the Laws of the ſeminal Matter. 

This ſeems to have acquired ſome Degree of Probability ; foraſmuch as we 
know that the Body of a Man does only conſiſt of ſolid and fluid Parts, but 
I$likewiſe endowed with certain Laws, purſuant to which all the Parts are 
moved ; ſo that thereby the ſame Bread, which at firſt according to the Laws 
to which *twas Subject in the Plant, was Wheat or Rye, being afterwards 
aten by a Pullet, does, according to other Laws, become PulletsFleſh ; and 
finally, this Pullet being again converted into humane Food, becomes the 
Feſh of a Man; and ſo in other Caſes. 

This might cauſe ſome Suſpicions, whether that which is diſcover'd by the 
Help of a Microſcope in Semine Maſculino (which the accurate Verheyen, Part. II. 
. 69, alerts to be Particles put in Motion, and not the Stamina of Living 
Creatures) may not be that Matter, which, according to the Laws that the 
Great Creator of all Things has produced in every particular Man and Beaſt, 
being put into Motion (and like Fire that kindles other Matters, or Yeaſt that 
ferments other Liquors, and moves them according to its own Laws) does 
propagate and maintain the Laws of the required Motions in other Subſtan- 
s: Whereupon the Obſervation of Mr. Hartſoker, as related by the ſaid 
ſaleyen, are very remarkable; it appearing thereby, that this mov'd Matter 
In Seine Maſculino, does preſerve its Motion ſome Hours in the Cold, but 
ithe Heat it ſoon diſappears. This ſeems better to agree with Particles 

- 2 that 
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that evaporate with Warmth, than with Animalcula, which uſually Rand n 
need of it, and are firſt produced by Warmth; at leaſt, if we ſuppoſe theſe 
Particles to be diveſted of Animal Life, and to be only Matter put into Mo. 
tion, this abſurd Conſequence may be prevented, namely, that in the Semiy 
Maſculino of every Creature, there muſt be a thouſand loſt for one that comes 
to good. 

* NUM does likewiſe ſeem to confirm the ſaid Hypotheſis (that from 
the Female proceeds the Matter, and from the Male the Particles that pro. 
pagate the Laws of Motion therein ;) foraſmuch as a Mule is produced fron 
the Coition of a Horſe and an Als; and ſo in other Mixtures of different 
Species. The above-mention'd Mr. Verheyen, p. 71. may be conſulted here- 
upon. But this may ſuffice for Probabilities, ſince, as far as I know, no 
Body has yet been able to give us an entire Deciſion of this Matter. 


Sect. X. Convidions from the foregoing Obſervations. 


O x x x foraſmuch as it is now found to be experimentally true in almoſt 
all kinds of Plants and Living Creatures, that have been enquired into, that the 
former have their Origin in a Seed, and the latter in Stamina, but none from 
meer accidental Cauſes, as Corruption and the like, I cannot upon this oc- 
caſion forbear entreating the unhappy Atheiſt, if any Convictions will yet 
ſatisfy him, that he would be pleaſed ſeriouſly to reflect on all theſe 
things by himſelf, and then pronounce, whether mere Chance, or other 
Cauſes, ignorant of what they did when they thus acted, could produce all 
theſe Stamina of Men (not to mention here the Seeds of Plants, and Eggs df 
other Creatures) with ſo much Art, and in ſo great a Number, and could 
inſert and fold up all the Limbs and Joints of ſuch a wonderful Machine, 
is the Humane Body, in ſo nice and accurate a manner, that the ſame ſhould 
be fill'd up and nouriſhed by Juices, or (to uſe the common Technical Word) 
having expanded cr infolded it, would bring this Body into ſuch a Diſpo- 
fition and Structure as is neceſſary for ſo many great Purpoſes for which 
it is formed. 

The Atheiſt cannot be ignorant how many Learned Men have openly ac 
knowledged in their Writings, the Almighty Power of the Great Creator, 
upon enquiring into theſe his wonderful Works and Productions of Mer, 
Beaſts and Plants from ſuch ſeeming inconſiderable and contemptible $# 
mina. Now then one of theſe two things muſt be true; either that it is 1 
certain and undeniable Demonſtration of a Go b, or that ſo many famous 
Men are utterly ignorant wherein the Strength of ſuch a Proof conſiſts, and 
are therefore to be accounted compleat Vſionaries or Whimſters, if not mem 
Fools. This laſt muſt be aſſerted by the Atheiſt concerning moſt of thett 
mous Undertakings of the late Age, or elſe he muſt abandon his unhapp 
Principles. Let him therefore conſider with himſelf, for what he hin 
muſt paſs, with all Rational and Equitable Perſons, 
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SRC r. XI. Several Difficulties removed. 


Now that a Stamen, which perhaps at firſt contained nothing more 
than the Quantity of a littie Grain of Sand, and perhaps leſs, can be unfolded 
or expanded to the Magnitude of a Humane Body of Six Foot long, a Ma- 
thematician Will freely, and even an Atheiſt himſelf, if he underſtands any 
thing of the Mathematicks, muſt confeſs. But foraſmuch as others, and 
eren ſome well-meaning Chriſtians, cannot eaſily conceive this great Expan- 
fon of ſuch a ſmall Sramen, and may therefore think it impoſſible, it ſcems 
proper and uſeful too, to remove this Difficulty, by ſhewing the Poſſibi- 
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| lity thereof. 


Let it therefore be ſuppoſed ; 5 
I. That the Divine Power can divide a determinate Quantity of Matter 


(for inſtance, a little Grain of Sand, er any thing leſs) into ſo many Parts, 
and more than any Man can expreſs by a definite Number. No Body can 
deny this; and even an Atheiſt muſt acknowledge, that in reſpe& to this 
Grain of Sand, ſuch a Diviſion or Separation of Parts, does neither include a 
Contradiction, nor any Impoſſibility in itſelf. | 

II. That a Foot being divided into ten Parts, each of thoſe Parts may 
contain a hundred Grains of Sand ; which-many other do admit with us. 

III. That the Body of a Man, which is Six Foot high, may be ſuppoſed 
tocontain in it Six Cubical Feet ; which, allowing for the Cavities therein, 
may be a pretty juſt Calculation. 

IV. Now ſince 100 Sands do compoſe the tenth Part of a Foot in length, 
which we will here call an Inch, and ten ſuch Inches in a Foot, a thouſand 
Sands will go to the length of one Foot ; and conſequently (ſuppoſing, 
for convenience ſake, the Sands to be ſo many little Cubes, 1,000,000,000 
or (to expreſs this Number with more Brevity, or the Unite with nine 
Cyphers) 10” Sands do compoſe one Cubical Foot, which being multiplied 
by Six, makes the whole number of Sands, that may be contained in a Hu- 
mane Body of Six Foot in length, amount to 6, odo, ooo, ooo, or 60; from 
whence it appears, that in caſe ſuch a Stamen, no bigger than a ſmall Grain 
of Sand, were divided into 6,000,000,000, of Parts in each ſpace of a Sand 
in this Body, one Particle of the ſaid Sand might be placed. 

V. Now to proceed further, ſince it appears from the XXVI. Contemplation, 
. 16. of Mr. Leeuwenhcek, that 55:5 of the length of a Sand, is the utmoſt 
that can be diſtinguiſhed by a Microſcope ; to the end, that we may not take 
any Quantity that may not be juſtly ſuſpe&ed of not being diſtinctly viſible, 
let us take the +54; of this length, ſo then 5555555 of a Sand's length is in- 
capable of being diſtinctly view'd by any Microſcope. Since then there go 
10 of ſuch Particles into the Compoſition of one Sand, there will be 6027 
of ſuch little Cubical Spaces in a Humane Body of Six Foot in length; but 
by reaſon of their Smallneſs, they will be undiſtinguiſhable, even with the 
beſt Microſcopes. 
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Now if we ſuppoſe that in each of theſe ſmall Spaces there be a Million 
of Parts in one Sand, there will go to the Compoſition of the a foremention d 
Body 60 of the like Particles of Sand. | 

VI. Now in caſe the Stamey of a Man, which we have ſuppoſed to be 2 
big as a ſingle Grain of Sand, were divided into ſo many, or into 60“ Parts. 
its Parts may be ſo diſpoſed and expanded, that in each ſmall Space of 2 
Humane Body of Six Foot in length (which Parts, by ceaſon of their Small 
neſs, have not yet been able to be diſtinguiſhed by the fineſt Microſcope) 
there may be contained a Million of ſuch Particles of Sand. And ſince the 
Interſtices between the Particles of the Stamen are yet ſo much ſmaller than 
the aforeſaid little Spaces, they will be yer leſs viſible thro” a Microſcope, and 
conſequently a. moſt inviſible to the naked Eye; certainly in no manner 
diſtinguiſhable. 

VII. And thus it appears to be poſſible that ſach a ſmall Stamen, no bigger 
than a Sand, may be expanded and brought to the analogous Compoſition 
of a Humane Body of Six Foot long; which Body, in its whole Matter, 
did not contain more than the quantity of this ſingle Sand, yet in ſuch a 
manner, that there was not ore viſible Place therein fo ſmall, in which 
there were not contained more than a Million of Particles of this little Kamen: 
Between all which Particles, there were ſtill remaining ſo many Interſtices 
or Vacuities, that this Body, which, by reaſon of its Lightneſs, might be 
deemed little more than a Shadow, can be fo filled with flowing and adven- 
titious Parts, fixing themſclves in theſe Inſterſtices, and cloathing as it were 
the Parts of this Stamen, that it at laſt attains to the Weight and Size of 
a Common Body of a full grown Man. | 

VIII. And to the end that no Pody may be ſurprized at theſe minute 
Diviſions ot the quantity of a Grain of Sand, he will find in Profeſſor Keil's 
Introduction, p. 55. ſomething that may appear much more wonderful to him, 
of which, however, the the Poſſibility is there demonſtrared ; viz. how not 
only a Body of Six Foot in length, but even that unmeaſurable Space, con- 
taining in its Circumference the Starry Heavens, or even a mach larger, if 
you pleaſe, may be filled and obſcured by the Duſt of one fingle Grain of 
Sand, after ſuch a manner, that not ſo much as a Ray of Light, tho' never 
ſo fine, ſhall be able ro paſs between the Parts of that Sand : Imagine then 
_ far this ſurpaſſes all that we have ſuppoſed to happen in a Humane 
Body. 

IX. To prove this by a like Experiment, we ſhall ſhow in our Co NEN 
PLATION upon Light, that a Particle of the Tallow of a Candle, not ex 
ceeding the quantity of a ſingle Grain of Sand, is really and actually divided 
into many more than the aforeſaid 60 Parts, 

To demonſtrate this very briefly here, you will find in the juſt now 
mention'd Contemplation, that a Cubical Inch of Candle-Tallow does emit 
or yield the Number of 269617040" Parts of Light. Now, according to 
Numb. IV. here above, there are 1,000,000 Sands in the quantity of ſuch 
a Cubical Inch, and conſequently there proceed from a Particle of Tallow, 


of the bigneſs of one Sand, 2696 17040 Parts of Light. And 
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And according to Numb. VI. the Stamen that was likewiſe of the fize 
of a Sand, was ſuppoſed to be divided into 60?? Parts. 

By which number of the like Particles, which proceed from the quantity 
of Sand, or are divided into 269617049'* Parts, there will proceed 
44936173 with a little Fraction. From whence it appears, that each little 
Particle of this Stamen, how ſmall ſoever it may be (to take a round Num- 
ber) may be ſtill divided into 44, and very near 45 Millions of Parts, be- 
fore each of them arrive to the Smallneſs of one of the Particles of Light, 
that continually flows from a Eurniug-Candle. 

Now that theſe exceeding {mail Particles are not unneceſſary, on account 
of their Smallneſs, but are made uſe of ro great Purpoſes in the Univerſe, 
hall be hereafrer demonſtrated in our 25th Contemplation ; as it is manifeſt 
from thoſe of Fire, which are found every where in the viſible World, and 
are made uſe of by the Great Governour thereof for ſuch wonderful as well as 
terrible Ends. 

And thus will it appear plain enough, as I think, that in ſuch Expanſion 
and Divifion of this Samen, we do not come near to that minuteneſs, into 
which we ſee experimentally that other Bodies in the World may be divided. 


Sect, XII. Convictions from the foregoing Obſervations. 


We do not here pretend to determine the Manner that Gop has been 
pleaſed ro make uſe of in the Expanſion of his Created Stamina; we muſt 
leave that to his infinite Wiſdom, whoſe Ways, herein eſpecially, are in- 
ſcrutable, or paſt finding out; nor have we had any other View in what we 
have ſaid concerning it in the foregoing Section, than to convince the Atheiſts, 
that they had a Maker, and to ſet things in a ſomewhat clearer Light be- 
fore the Eyes of ſuch Chriſtians that are not juſt accuſtom'd to compute 
theſe Matters after the manner of Mathematical Propoſitions; and therefore 
might find ſome Difficulty in expanding ſuch a Small Stamez to the ſimilar 
Stare of a full grown Body. 

Let then an unhappy Philoſopher, who will not yet confeſs an All- ruling 
Gop, from what has been ſaid before; let him, I ſay, retire ro ſome ſoli- 
ary place, and ſeriouſly contemplate his on Body, and then judge, whe- 
ther it could poſſibly come to paſs, without a wiſe Direction, that from ſo 
{mall and tender a Stamen, expanded, filled or ſtuffed out, and cloathed with 
other Matter, a Body ſo wonderfully formed and adapted to ſo many Uſes 
n all the Limbs and Parts, has been produced. What is there in a Watch, 
ind in the adjuſting of all its Wheels, Springs, &c. that can be compared to 
the wonderful Formation of a Humane Body? And yet, was ever any Body 
loſenſleſs, or, ro ſpeak in ſofter Terms, ſo deplorably unhappy, that he 
ſhould dare to maintain, in the preſence of Underſtanding Perſons, that the 
Watch which he carries in his Pocket, was framed in that manner, without 
ay Wiſdom or Deſign. 
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Sect, XIII. Tranfition to a Demonſtration againſt Chance. 


Bur as little as we know touching the Manner of the Production of Ky. 
mane Kind; yet in what we daily ſec thereof (tho' ſcarce obſerved by ary) 
there is a very remarkable and ſtrong Proof of a Divine Providence, adapt. 
ing all things to its wiſe Purpoſes, and a plain Demonſtration, that the 
World is by no means governed by Chance. 

Before I propoſe it, I find my ſelf obliged to acquaint my Reader, that the 
Diſcovery thereof is owing to the Ingenuity of Dr. Arbuthnot, a famous Mz. 
thematician, Member of the Royal Society, and Phyſician in Ordinary to 
the late Queen of England, who has been ſo kind as to tranſmit it to me 
thro the Hands of Mr. Burnet, the worthy Son of the late Biſhop of Sal: 
bury, ſo famous and ſo well known to the Learned World; the which 
Mr. Burnet is likewiſe himſelf a great Mathematician, and Fellow of the 
ſaid Society, and has allowed me the Honour to adorn this Treatiſ: 


therewith. 
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cect. XIV. 4 Table of the Number of Males and Females 


of Ha Chriſten d yearly in London in 82 Tears. 

an — 3 
yn. | Ann. Males. Females. Ann. | Males. | Females. | 

lat the 1629 | 5218 4683 1670 | 6278 5719 

30 | 4858 | 4457 71 | 6449 | 6061 

that the 31 | 4422 4102 72 | 6443 6120 

us Mz 32 | 4994 | 4590 73 | $973 5822 
ary to 33 | 6158 4839 74 | 6113 5738 

to me 34 | 5935 | 4920 75 | 6958 | $5717 
f Salj- 35 | $016 | 4928 76 | 6552 |. 5847 | 

which 36 | 4917 | 4605 77 | 6423 | 6203 

of the 37 | 4793 | 4437 78 | 6568 | 6033 

'reatiſe 38 | 5359 4952 79 | 6247 6041 

39 | $366 | 4784 30 | 6548 | 6299 

49 | 5518 5332 81 6822 6533 

41 | 5470 5200 82 | 6909 6744 

42 | 5460 | 4910 83 | 7577 | 7458 

43 | 4793 4617 84 | 7575 7127 

44 | 4107 | 3997 85 | 7484 | 7246 

45 | 4047 3919 86 | 7575 7119 

46 | 3768 3995 7 F 7737 7214 

47 | 3796 | 3536 88 | 7487 | 7101 

48 | 3363 3181 89 | 7604 7167 

49 | 3979 2746 go | 7909 | 7302 

50 | 2890 2722 91 7662 7392 

51 3231 2840 92 7602 7316 

52 3220 2908 93 7676 7483 

53 3196 2959 94 | 6935 6647 

54 | 3441 3179 95 7263 6713 

55 | 3655 3349 96 | 7632 | 7229 

56 | 3668 | 3382 97 | 8062 | 7767 

57 | 3396 | 3289 98 | 8426 7626 

58 3157 3018 99 7911 7452 

59 | 3209 2781 1700 | 7578 7061 

60 | 3724 | 3247 1 | 8102 | 7514 

61 4748 4107 2 8031 7656 

62 5216 4803 3 7765 7683 

63 | 5411 4881 4 | 6113 5738 

64 | 6041 5681 5 8366 7779 

65 | $114 4858 6 | 7952 7417 

66 | 4678 4319 7 | 8379 7687 

67 | 5616 5322 8 | 8239 7623 

* 68 | 6073 5560 9 | 7840 7380 

* 69 6506 | 5829 lo | 7640 72 88 
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In this Table it is remarkable : 

I. That at London, in theſe 82 following Tears, the Number of Males hy 
exceeded that of Females every Year. | 

II. That the Difference thereof has always lain between two Terms, ng 
far from one another. So that, 

III. There were always more Males born than the half the Children amour- 
ted to in one Year. And, 

IV. That the Number of the Males never exceeded that of the Females ſo 
far, that almoſt all the Children ſhould be Males. 


Sr r. XV. A Judgment upon the ſaid Table. 


Now, foraſmuch as by Sea and Land-Fights, by other dangerous Occz. 
ſions, and eſpecially by a more irregular way of Lite among the Mey, 2 
much greater number of them do daily periſh than of the Women, by ſuch 
Diſtempers that are pecul:ar to them; can it be thought that it happens 
without a particular Direction ot Providence, that there are conſtantly more 
Men born than Women ? 

And (which is wonderful) that there are but juſt ſo many more, that 
there ſtill remains for every H/oman a Man of her own Age, in her own 
Country, aud of equal Candition to her. This is confirmed by a perpe- 
— * to the Satisfaction of every one that makes uſe of his 

eaſon. 6 

From whence Dr. Arbuthnot obſerves, that it ſeems to be plainly deduced, 
that Poligamy, or the marrying of more Wives than one, is as oppoſite to 
Nature, to the Government of the World, and the common Intereſt of Man- 
kind, as it is contrary to the particular Laws of every Country ; becauſe, if 
one Man has ſeveral Wives, ſo many other Men muſt remain without them; 
beſides, that it ſhould ſeem that many Women cannot be ſo well impregnated 
by one, as each Woman by her own Husband. | 


Sect. XVI. The firſt Mathematical Demonſtration, that the World is not g- 
5 verned by Chance. : 


Bur to come finally to the chiefeſt Proof that may be drawn from hence 
againſt an Accidental Cauſe; ſince Dr. Arbuthnot's Buſineſs would not allow 
him to follow this Table in all its Particulars, and from thence to form 4 
Calculation (which, according to the common manner, would have required 
the continual Labour of ſeveral Months, as is well known to thoſe that ar 
vers'd in the Computations of the Games of Chance or Hazard ;) he therefore 
ſuppoſes, for Convenience ſake, 

I. That if an equal Number of Pieces of Money were thrown up into the 
Air, the Chance of their falling Croſs or Pile, as it is commonly called, woud 
be equal; ſo likewiſe among any equal number of ſo many Children, there 
would be juſt as many Males as Females born in the World, if thoſe Births hap 
pen'd by meer Chance, 

II. This Gentle man ſhews, that if a Perſon (whom we ſhall call A) ſhould 
have laid the Wager D, that in toſſing up ſome thouſand Pieces of _ 
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there would have fallen as many Croſs as Pile, the ſaid A would have had a 
ery (mall Chance of winning his Wager D; and that the value of his Chance 
would have been much leſs than : of D. 

Ill. But becauſe the former Suppoſition, that the Number of Males and 
Fmales is yearly equal, does too much lefſen the Chance of A, that lays 
ach a Wager; Dr. Arbuthnot does again advance, that in oid er to make good 
{ch Diminution, the Chance of A (which is otherwiſe ſhewn to be of much 
ls Value than; the Wager of D, eveiy Year, or every Time) is now really 
o much greater, and its value is compleatly ; of D. 

VI. This being now laid down, it a Perſon (whoſe Chance is; of D) 
ould wager that ſuch a thing ſhould happen 82 times to one; or rather, 
that there ſhould be as many Females as Males born every Year for 82 Years 
toeether; as he had wager'd before, that there ſhould be ſo in one Year; they 
vho underſtand the Computations of Hazard or Chance, know that his 
Chance will be as + eighty-two times multiplied into itſelf, and afterwards 
with D; or that there is ſo great a Number (as is required when the double 
Number of 82 times multiplyed by itſelf, and the Unit ſubſtracted from it) 
zgainſt One; that the ſame ſhould not come to paſs by Chance after this 
manner $2 times together : Which therefore makes a Number of 25 Nume- 
rical Figures following each other, the firſt five whereof are 48357; as may 
be proved by the Logarithms with very little trouble. They that would 
know it more exactly, may compute it farther by the ſaid Logarithms; or 
elle multiply the double Number 82 times by itſelf, and ſubſtract the 
Unit. | 

Now in caſe it is ſo many againſt One, that this ſhould not happen in 
London 82 Years together; let any one, experienc'd in Calculations, conſider 
how great a number there will be againſt One, that the ſame thing don't 
happen throughout the whole World, and ſo often in 82 Years following; 
nd then let him judge, whether it can be believed that Chance has any 
place here: For that this has really happen'd many Ages together, and in 


ll Places of the World, may be maintained with great Probability, becauſe, 


that in all Times, and in all Places, the Men are expoſed to more Dangers 
than the Women ; and nevertheleſs there will be found in all Countries Mew 
for Women, and Women for Men, of equal Age and Condition. 


dtcr, XVII. The Difficulties and Objefions that ſome make 'nft theſe 
. Calculations, anſwer d. ne wet 


Tavs far Dr. Arbuthnot, whoſe brief Remarks upon what has happen'd,. 
cording to this Table, is ſo ſtrong a Proof of a' wiſe Government of the 
World, that the ſame ought fully to ſatisſie every one who underſtands this 
Laculation, But ſince ſome Atheiſts, willing to evade the Force of this 
ugument, might ſtart the following Obje&ion, That Dr. Arbuthnor, to 
woid trouble, ſuppoſes the Chance of one who lays a Wager, that ſuch a 
ing ſhould happen in one Year to be as | D, which does not agree juſt 
erally with the Table; let them know, that the ſole Miſtake that can be ſaid 
de made therein, is only this; That this Gentleman allows too much "4 

2 tho 
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thoſe that aſſert a Chance in theſe Matters, by ſuppoſing the Odds to be. 
D; and that therefore the Number, that according to his Hypotheſis ang; 
againſt One, is much ſmaller than would be produced upon theſe Grounds by 
a more accurate Computation, in caſe he could have allowed the neceſſary 
Time for making it. This is obvious to all that underſtand this Compuratiqy, 
ſince, allowing his Adverſary the half of the Chances, he will win if ther 
te only more Pieces of Money falling Croſs or Pile, or more Males than Fe. 
males born, without any Limitation, when the number of the Pieces, or d 
the Children, is unequal ; and in an equal Number of Pieces, or of Children 
the Adverſaty would over and above have for himſelf the half of all thok 
Chances which an equal Number of Croſs and Pile, or an equal Number 
of Males and Females, ſhould give : Whereas, according to the Table (by 
reaſon of the Limitations, between which the Majority of Males is really 
found) a great many Chances, in which there are more Males than Females 
would make them loſe; as alſo all the Chances which an equal Number 
both would produce: Which does not want to be demonſtrated for ſuch as 
are only experienced in the beginning of theſe Calculations. I thought it Croſs 
my Duty to add this, in order to clear the ſaid Calculation, which indeed I Mod 
is ſtrong enough, but was however framed with a Deſign of not ſpending . 
too much Time upon it, from all the Obje&ions of ſuch as pretend to cavil be 
art it. 

And all that we have here ſaid, wiz. that Dr. Arbuthnot, to avoid the 
Trouble and Time that ſo nice a Calculation would have required, has 
granted his Adverſaries much more than was neceſſary, may viſibly ap- 


pear from the Calculation, which that moſt ingenious Mathematicia, , III. 
Mr. Graveſande, Profeſſor of Mathematicks at Leyden, has been pleas'd, .“ 
ter a particular manner, to make upon it; by which the uſual Method neceſ-W*g. 
ſarily required in the Diſcuſſion of this Matter, and in which a vaſt deal 0 cauſe 
Pains and Time is taken up, is extreamly abridged. , 2. 
Secr. XVIII. A ſecond, and more accurate Mathematical Demonſtration, du V. 
the World is not govern'd by Chance. * i 
T 1s Gentleman therefore reſolving not to confine himſelf to any pee? 
cular Hypotheſis, and with a cloſer view to the Numbers of the Table itſci, H the 
in order to diſcover that Number ſtanding againſt One, that what happe! V. 
in London in the above-mention'd 82 Years, would not have happen d it Happen. 
had been the mere reſult of Fortuitous Cauſes, adds up all the Children bon Hazard 
in thoſe 82 Years, in one Sum together, and finds that the 82d Part thered 


amounts to 11429; which Number is therefore the Medium, or Middle Nutr 
ber, which, in caſe there were ſo many Born yearly, would again produce" 
82 Years the ſame Number of Children as the Table contains in its Total 
Finding moreover in the Table, that in the Year 1703, the Difference bt- 
tween Males and Females, in proportion to the Number of Children, , 
the ſmalleſt ; and that in the ſaid Year there were but 15448 born in all, d 
which 7765 were Males, and 7683 Females, he takes the middle Number (© 
be 11439 ; and according to this Calculation, he ſuppoſes there to be 1 
Males, and 5684 Females. ) | 
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lu like manner obſerving, that in the Year 1661 the Difference between 
Males and Females was greateſt, if calculated again according to the afore- 
id middle Number 11429; the Males of that Year will come out 6128, 
ind the Females 5301, 

The firſt Queſtion then which is here to be anſwered, may be propoſed 
ther the following Manner: | 

A wagers with B, that if 11429 Pieces of Money be thrown up in the Air, 
there will not fall down of em fewer than 5745 Croſs, nor more than 6128 ; 
or thus; that among 11429 Children, born every Year according to this Me- 
lun, there will nor be tewer Males than 5745, nor more Females than 6128. 

The Queſtion then is, concerning the value of the Chance of A? Or ra- 
ther, how many Chances there be againſt One, that what A has wager'd 
hall not come to paſs, if all things depend on Fortune? | « 


SFC r. XIX. The Calculation after the common Maimer, 


To return an Anſwer to this Queſtion, let it be ſuppoſed that C fgnifies 
Croſs, and P Pile, or Males and Females, then they who underſtand the 
Modern Calculation of the Games of Hazard, know, wn 

I. That the Binome CP, or MF, muſt be raiſed to the Power of which 
the Exponent is 11429, or the ſaid Sum of 11429 muſt be multjply'd by itlelf. 

II. That all the Co-efficients, or Genitures of the Terms, taken together, or 
the Power of the two. Numbers, whereof 11429 is the Exponent, yield the 
Quantity of all the Chances that can happen concerning the ſaid 11429 Pieces 
of Money. We will call the ſame p + 7 boy Ta | & 

III. That all the Co-efficients as well of both the Terms, in which we find 
e,, and k“ m, as of all the Terms that are between theſe two, 
bing added up together, make up the number of all the Chances which will 
cauſe A to win. We will call it p. | n org 

IV. That all the other poſſible Chances, except thoſe which cauſe A to 
vin, are to the Advantage of B, and theſe we will call 3. M 


J. Wherefore if D be put in, that the value of the Chance of A, is 


* 


* D, when A has wager'd or laid chat it ſhall happen once, in the Mo- 


tey thrown up, or with the Children in one Year. La nal ind | 
VI. And therefore the Chance of the Wager laid by A, that it ſhall ſo 
happen, againſt that of B, who has laid the contrary, (ſuppoſing it all mere 


ren bon Hazard) is as p** to p = -p“, or, to make uſe of the Unit, according 
- oo 6 it is expreſt in the former Queſtion; as 1 to 2 — 1, that is, as the 
oduce at, to a Number which is found by dividing the Quantity of all the poſſible 
Tou, ces p  q by p; or by the Quantity of all thoſe that cauſe A to win, and 
_ wlirating the Unit from this Quotient multiply'd 82 times by itſelf, 

ren, . 

in all, q Sscr. XX. This Tedious Calculation contracted. | 
_—_ ALL this, as we have ſaid above, is well known to ſuch as are vers'd in 
be 5 1 * Computations of the Chances of Games, but it is however very certain, 


Ee that 
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that as ſhort and eaſy as the Solution of this Queſtion appears to be in Wy, 
and Algebraical Letters, yet the nimbleſt Arithmetician, conſidering the Grey. 
neſs of the Numbers that are to be found, would want ſome Months to di. es 
patch it, if he would expreſs it properly by Numbers, and would alſo be M. 
tisfied, that there were no Miſtakes in his Calculation. Wherefore the aft. Mee. 
mention'd Mr. *:Graveſande, according to his vaſt Experience and Skill i 
Mathematics, has remarkably abridged this Matter, and cut off the much 
larger Part of the tedious Work, which the common Method naturally . will 
quires, ſhewing demonſtratively, and with incomparably leſs Pains, that th WF" fol 
Ratio of the Chance of A to that of B, found in the foregoing Section, as 10 % 


P A 3 1 (not only with the requiſite Exactneſs, but even the cauſing (e. Wi and, 


veral very ſmall Fractions, which would otherwiſe have been negle&ed, ty 75 
tend to the Advantage of A, and thereby not to be liable to any Conttad- nales 
Rion) I ſay, that the ſaid Ratio may be expreſt by the Ratio of the Unit to 
2 Number, which reſults or is found by the multiplying 4 eighty two 
times by each other, and ſubſtracting the Unit. So that with very little trou- 
bleand by the help of the Logarithms, we may ſee that there is a Chance of 
44 Figures (of which the firſt five are 75598) againſt 1, that what happen d 
in Londen in the ſaid 82 Years, would not have happen'd, if it had been di. 
rected by Hazard only. 

Mr. *:Graveſande, who has computed the ſame by Logarithmical Tables 
finds it to be, 75, 598, 215, 229, 552, 469, 135, 802, 469, 135, 802, 469, 


469, 135, 802, 469, againſt . | 
ich © Sxcr. XXI. | Conviftions from the foregoing Calculations. 
'Now let every Man, that can repreſent to himſelt the Greatneſs of this 


Number, judge whether it is a wiſe Direction, or Fortune and Hazard only, 
that takes place in this Matter; the rather, if he conſiders how much greater 


WW 


der hi; 


thinks it credible that what happen'd at London fell ont by pure Chance, mult N gat E- 
likewiſe maintain, that he thinks it as probable, that a Perſon deprived of WMlerels, ; 
his Sight and Feeling, and who has no manner of Rule for the Direction 0! Wrerſe, e 
his Hand, and therefore muſt abandon himſelf entirely ro Chance, ſhould I Hower 
fingle out one particular Grain of Sand out of ſuch an unconceivable Heap N nuſt ca 
jumbled all together, the very firſt time he ſhould put his Hand into it. own W 
| lorced t 

Ster. XXII. Expreſſion of the Number found in common Words. — 
BrPORE I quit this Subject, ſince there be among theſe Philoſophers wiv iſgrance 
aſcribe all things to mere Chance, ſome alſo that are not uſed to extend thet Niugle 8 
Speculations to Arithmetic, or Numbers, and to whom the common Expre regular 
ſions of Bulliens, Trillions, and the like, are unintelligible, and conſequai Ages to 


this Number or Sum would be, if the ſame thing happen not only at Londin, Wor has 
F but throughout the whole World, which for the Reaſons already alledg'd, is Wow w 
1 very probable. ki f cover 2 
! This is certain, that fince this Sum is greater than all the Grains of Sand, Whumnerz 
: 1 . which ſome Millions of Globes, like that of the Earth, can contain, he that Whol an it 
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˖ able, in order 
on them; it may not perhaps be unprofitable, 
make —— convincing Conception of the — by 
u Graveſande $. XIX. to expreſs the Greatneſs thereof in ſuc 
. , 
ds. * , * 
cer — — wo know, that when this Number of 54 TE is — 
_ the Unit with 39 Noughts, or Cyphers, following (5. . 4 
— 125 a Dividend of 75598, and a Fraction beſides. TR 5 — * 
vil — s, that if we multiply a Number of an Hundred Thouſ- 
* Millions firſt with a Hundred Thouſand times a Hundre — 5 
— take Ten Millions of this — — —_— — — 
7 ht times, before w b . 
ſand, Sagan Fg — happen d at London in the — 
* two Tears would not have ſo happen'd, if the Birth of Males and Fe- 
nals were the Reſult of mere Chance only. 


* . F 4 j ( \ 1 l 
N — Ea 


CONTEMPLATION XVIL 
Of the Air, | 


Sect. I. Tranſition to the Contemplation of the World. a 


B been employ d in Contemplating what we our ſelves 

* — G much Wiſdom and Power, and (what lays $ un- 

der higher Obligations) with how much Goodneſs our moſt Gracious _ 
wr has thus wonderfully formed us, and daily and hourly preſery'd us. : 
tow we proceed, and obſerve all that is round about us, we ſhall again d . 
cover a whole World full of innumerable Bodies, innumerable Motions, in- 
wnerable Phznomenas, or Appearances, innumerable Operations and Effects 
of an inexpre ſſible Number of Things; ſo that the moſt laborious and dili- 
gent Enquirers, after their indefatigable Diligence, have made ſo little Pro- 
gteſs, as to be forced to acknowledge, that all that they know of the Uni- 
ere, even at this time, is but a ſmall Part of what is {ill to be known. 
However, as little as this may (ſeem to be, it is yet ſo conſiderable, that it 
muſt cauſe every Man that is not vainly puffed up with the Conceit of his 
om Wiſdom, to (ink down into the deepeſt Humility and Submiſſion, when 
lorced to confeſs a Glorious Creator, from the Contemplation of the moſt 
m2zing Greatneſs of his Works; ſo that it is not poſſible (unleſs the Ven- 
geance of God unjuſtly blaſphem'd reſts upon him) that there ſhould be one 
ingle Soul ſo miſerably blind and unhappy, as to think it credible, after a 
&gular Inquiry, that ſo many and ſo wonderful hinge, thas or ſo. mayy 
Azes together, could continue 3 Change and Confuſion in their — 
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pointed Order and State, can be the effect of mere Chance and ignorant Cy. 
ſes: Beſides that, as unconceivably great and terrible as they may appen 
with reſpect to Men, they are nevertheleſs compell'd by an inviſible Power 
and Direction, not only to concur in preſerving us alive, but alſo to con- 
tribute, after ſuch different ways, to our Convenience, Refreſhment, and 
Pleaſure. 

And that we may not be ſuppos'd to advance this, from an Admiration 
merely groundleſs, (for Admiration may be owing to Ignorance, as well z; 
Knowledge) of the many Properties of Things, whoſe particular Diſcuſſion 
would not only exceed the Deſign of this Book, but even our Strength and 
Underſtanding, let us take a few into Conſideration, in which the Great 
Creator and Ruler of the World has vouchſafed to reveal his Ways in fone 
meaſure to Mankind : And further, ſeriouſly refle& with our ſelves, whether 
they may not chearfully and undeniably ſerve to convince a Mind deſirous 
to know its Maker, that we have much more reaſon to acknowledge, in the 
Structure of Univerſe, a Wiſe, Powerful, and Gracious Being, than the 
Skill of an Artificer from the moſt curious Machine that ever was produced 
by the Ingenuity and Workmanſhip of any Man whatever. 


SecrT. II. Firſt of the Air. 


To avoid Confuſion, and obſerve ſome Order in the Contemplation of 
ſo many things, we ſhall begin with thoſe that are abſolutely uſetul and 
neceſſary to the Preſervation and Well-being of Man; therefore we ſhall treat 
of A1R, which is the Principal of them all; and firſt, of ſome Properties 
thereof, and then of what Advantage and Service it is to Men, Beaſts, 
— and other Things; all which we ſhall briefly ſhew in ſome tey 

es. | | 


>. SECT: III. The Gravity and Elaſticity of the Air. 

T xz Diligence, or rather the good Fortune, of the Philoſophers of the 
laſt Age, has brought to light, two remarkable Diſcoveries, and which 
were entirely a Secret to all the Ancients, touching the Conſtitution of the 
the Air; namely its Gravity or Weight, and its Spring, called in Latin by the 
Modern Naturaliſts, Vis Elaſtica. 11/1 


Scr. IV. An Experiment concerning the Gravity of the Air. 


For ſome thouſand Years the Air was eſteem'd to be a Body ſo light, thit 
it would never deſcend like other Bodies, till the Invention of Baromem 
yore the firſt hint to Mankind, that the Air might likewiſe be a hea 

J. | | 
And how greatly the Experiment of theſe Weather- Glaſſes has contri 
ted to the chief Proofs of the Gravity of the Air, may be ſeen by the dr 
ſpenſion of the Quickſilver in thoſe Tubes in many Caſes, which is to be t 
crib'd; firſt to its Elaſtic Faculty, and afterwards to its Gravity, which cu 
ſes the ſaid Faculty to exert itſelf; as will appear by what follows. 
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Sect, VII. The Preſſure of the Air. 


Scr. VIII. The Miſtakes of ſome Atheiſts. 


Now before we proceed any farther, let us anſwer theſe Men, who to 
defend their unhappy Notions, viz. That there is not much Wiſdom requiſite in 
the Direction of many Things about them, alledge, That moſt of thoſe Things are 
either entirely at reſt, or at leaſt mov d but very ſlowly, and think this a 


183 

Wherefore, in order to prove directly the Gravity and Weight of the Air, 
this Method ſeems to afford the ſtrongeſt Proof or at leaſt the cleareſt and 
impleſt : Take a Glaſsfull of Air, and weigh it in a nice and exact Pair of 
Scales ; then drawing out the Air as far as poſſible with an Air-Pump, and 
weigh it again, you will find that it was ſenſibly heavier before the Air was 
exhauſted than it is afterwards. The hollow Glaſs Balls which are com- 
monly ſold with the great kind of Air-Pumps, are very proper for ſuch an 
Experiment, and bigger Glaſſes are yet more ſo. | 

I find in my Notes, that ſuch a Ball, or Bubble, had loſt with its Air, ſixty 
two Grains of its Weight, which is more than ſufficient to convince us of 
the Gravity of the Air. According as we make uſe of bigger or ſmaller Bub- 
bles, this Difference will appear greater or leſs. 


Sect. V, and VI. The Air's Elaſtick Faculty, proved Experimentally. 


Taz ſecond Property, for the Knowledge of which we are beholden to 
the Diſcoveries of later Years, is the Elaſtick Power or Springineſs of the Air; 
whereby its Parts, like Steel Springs that are bent with Force, do continu- 
ally endeavour to expand themſelves ; and ſo by their Separation from each 
other to take up a large Space, driving away and preſſing on every Side, all 
that makes any Reſiſtance to them. 

To prove this, many Experiments have been made by the famous 
The common Method of ſhewing it, is by a little Bladder E, 
(Tab. XIII. Eg. 1.) which is about as big as a large Gooſe Egg, when full 
blown. Squeeze the Bladder fo as to leave but a very ſmall quantity of Air 
init: Then having tied the Neck cloſe, hang it up by its String to the lit- 
tle Hook D, of the Glaſs Receiver ABC, which being laid on the Plate 
of the Air-Pump B A, if you exhauſt the Air from the Receiver at F, which 
paſs d on the outſide of the Bladder, the Spring of the Air in the Bladder 
will exert itſelf ſo, that the Bladder will ſwell as if it 
with a Pipe. 

And for a further Proof of this Elaſtick Power of the Air, ſeveral other 
Experiments, hereafter quoted in the proper Places, may be ſerviceable. 


Boyle, 


was ſtrongly blown up 


Now that Operation or Effe& which the Air has upon other Bodies, 
this its Weight joined to the Expanding or Elaſtick Force of its Parts, is 
what the Moderns call the Preflure of the Air: The ſurpriſing Strength of 
which is incredible to many, and the Properties in its Uſes no other than 
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Argument for their Aſſertions, becauſe when things are ſuppos'd to be with. 
out Motion, there does not ſeem much Wiſdom nor Power neceſſary to con- 
tinue them in the State in which they are; becauſe a flow and languid Mo. 
tion is known not to want ſo much Force and Direction to prevent its doing 
Miſchief, as that Motion which has more Velocity and Strength in it: Ang 
if this laſt be allow'd, the firſt carries a great deal of Probability with it 
at leaſt in the Minds of ignorant Perſons: For ſeveral People fitting in x 
Chamber, for Inſtance, are not ſenſible of any Force upon them tron 
Powers operating externally; the Glaſs of the Windows, that is known to 
be ſo brittle, remains in the ſame Condition; the Tapiſtry or Hangings of 
the Room immovable ; not a Hair of their Heads ſtir ; in ſhort, every 
thing ſeems to them plainly enough to be in perfect Reſt. Let 'em go abroad, 
and unleſs the Air be put into Motion by Winds or Storms, they meet with 
no violent Oppoſition, but every thing ſeems ſtill and calm to them, except. 
ing perhaps ſome uncommon Revolution or Changes, which, becauſe they 
cannot eaſily trace the Cauſes, ſeem to be merely fortunous ; from whence 
they conclude, that at ſuch times they are ſate and ſecure enough, and ſtand 
in need of no greater Power, than they themſelves are able to furniſh for their 
own Defence. 

This Miſtake does oftentimes render the unhappy Atheiſts very eaſie for a 
while, and makes them flatter themſelves, that there is nothing about them 
which they need to fear. But in order to excite different Thoughts in them, 
and to make them apprehend Matters as they really are; let them go on and 
Contemplate with us thoſe great and terrible Powers, which, even at the 
very time that they think themſelves to be in the ſureſt Calm and Stillneſs, 
move continually round about them, and they continually live in the midſt of 
them ; which Powers, if they were not moſt wonderfully reſtrained by an 
uilibrium or Balance, (and ſo hinder'd from hurting us, and thereby only 
render d inſenſible) would be able, as ſoon as ever that Equilibrium ceaſed to 
operate, in an inſtant of Time to cruſh us into Atoms. 


Secr. IX. 4 Deſcription of the Barometers; and an Exferiment of the Preſſur, 
and of the Weight of the Air thereby. | 


Now to the end that this may not appear to any one more marvellous 
than true; take a Glaſs Tube A O (Tab. XIII. Fig. 2.) of about three Foot 
in length, and of the Bigneſs of a Gooſe or Swan's Quill, cloſed at A and 
open at O; let it be filled with Quickſilver; then ſtopping the Orifice 0 
with your Finger, turn it down into another Veſſel of Quickſilver, as de- 
ſcribed here in the Glaſs BO D; then drawing your Finger away, the 
Quickſilver that is in the Tube will have an Opportunity of ſinking down, 
ſome of it running to the other that is in the Glaſs. But it is well known to 
all that have taken any Pains to enquire into the modern Philoſophy, that 
the ſaid Quickſilver that is in the Tube will ftop about F, at the Height 
FI of 28, 29, 30, or 31 Inches above the uppermoſt Superficies BD of the 
Quickſilver that is in the Glaſs Veſſel. Now that this happens becauſe the 
Air does preſs upon that Part of the Saperficies B D, that is out of the 
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Tube, as much as the Quickſilver within does upon the Part CI, which is 
lirely under the Tube, will appear from the following Reaſons. 

|, Becauſe when the Preſſure of the Air upon the Quickfilver B D out of 
the Tube is greater or leſs, that within the Tube does either riſe or fall, as 
i; obvious in all the Barometers, or Weather-Glaſles, which are only made after 

is manner. 

1 This may be likewiſe deduced from thence ; that in caſe we pour Wa- 
ter, Lye, or any other heavy Liquor to the Height WK, upon the Quick- 
fiver B D, and ſo augment the Preſſure with that additional Weight, the 
Quickſilver at F will be proportionably higher; and again lower, if we 
jaw the Water off by a Pipe or Crane, and thereby leſſen the Preſſure 
BD. 5 
l. The ſame is very plain, if we cover the whole with a long Glaſs 
Receiver, HG L, on the Air-Pump, and by exhauſting the Air in P, or in 
the aid Receiver; from thence into the empty Pump remove the Preſſure 
which this Air made upon the Quickfilver B D; for then we ſhall ſee that 
the other in the Tube between I and F, will deſcend to CI, or about as 
low as that which is in the Glaſs out of the Tube, and riſe again to the ſame 
Height F, when we let in the Air again to the Receiver, whereby the Preſ- 
ſure upon the Superficies B D may be increaſed. 

Hence then it is plain; that while the Quickſilver ſtands thus ſtill in the 
Barometer, and in the Glaſs Veſſel in the open Air, every ſimilar Part of the 
Horizontal Superficies of the Quickſilver Y X (which may be ſuppoſed to 
paſs through the Mercury under the Orifice of the Tube O M) ſuffers a 
like Preſſure ; becauſe otherwiſe the Quickſilver would not remain at reſt, 
but the Parts of it that were more ſtrongly preſſed, would recede down- 
wards; andthe Parts that were leaſt preſſed, would be compelled to aſ- 
cend ; which is ſufficiently known from the Principles of Hydroftaticks : for 
which Reaſon then, if one ſuppoſes the Part N Q to be equal to O M, both 
of *em will undergo an equal Preſſure ; for the Parts of the Quickſilver 
RNQS, and COMI, being of an equal Height, are likewiſe of equal 
Weight ; and fince they are at reſt, they muſt have the ſame perpendicular 
Preflure ; the Part RS, which is in the open Air, will be as much preſſed 
by the perpendicular Column of Air T RS V, as the Part CI, which is in 
the Tube, by the incumbent Column of Quickſilver Z FCI. And to con- 
dude; each part of every thing that has Air impending over it, ſuffers as 
great a Preſſure as if there were a Column of Quickſilver of 28, 29, 30, 
or 31 Inches upon it, according to the Heighg in which it is found at that 
time in the Barometer. 

Now, according to our Experiments as well as thoſe of others, Quick- 
yer is about fourteen times as heavy as the like quantity of Water, and 
ſo the Air preſſes as ſtrongly upon every thing over which it is impending; 
35 if there were fourteen times twenty eight Inches, or reducing the ſame 
to Feet, as if there were 32 Feet of Water (taking it at the very loweſt } 
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Ser. 
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Stcr. X. A Barometer of Water and Lye, and ſome Experiments, 


Now that we may not be here miſtaken in the Deduction of Conſe 
quences, which often happens in Phyſical Enquiries ; (toraſmuch as when we 
think to have deduced by good Arguments a ſecond Phænomenon from a once 
made Experiment, we do not always find the matter of Fact to agree with 
our Thoughts ; ſince in the ſecond Trial, other Cauſes may likewiſe intervene 
and co-operate, which we did not think of in the Deduction, as it happens 
to thoſe that exerciſe themſelves in ſuch Enquiries more frequently than they 
could wiſh;) I therefore took a Tin Tube ot 36 Foot in Length, but found, 
tho? it had been made with great Exactneſs, that it was not compleatly 
Wind- tight; wherefore there was another Tube of Glaſs of about the ſame 
length prepared, in order to make it a Barometer of Water: This was faſten d 
to a piece of Wood, and then tied to the Sail of a Wind-mill, and ſo let 
down perpendicularly, its lower End being firſt ſtopp'd with a Cork and 
Bladder ; after which, it was filled tull of Water from above, ſtopping at 
every turn till the Air got above the Water; being full, it was atter the 
ſame manner carefully ſtopp'd w th a Cork and Bladder ; then the lower Ori- 
fice of the Tube thar ſtood in the Water being open'd, the Water in the 
Tube immediately deſcended, but itood till at the Height of about 3; 
Feet, as the Quick-fi'ver does :n a Barometer, till the upper Orifice be- 
ing likewiſe unſtopt, and the Preſſure of the external Air thereby admit- 
ted, the whole Maſs of Water that was in the Tube ſuddenly ſubſided into 
the Ciſtern. Thus this Experiment ſhews the Agreement between the Mat- 
ter of Fact, and the Conſequences that we have before deduced, 2 
the proportionable Gravity of Water and Quickſilver; namely, that Air pref 
ſes upon all Bodies with the ſame Force as Water would, if it were in. 
cumbent on them about 33 Foor. 

If any one ſhould have a Mind to try the ſame Experiment, but had not 
the Opportunity of procuring from proper Glaſs-Blowers ſuch a Tube of 36 
Foot in Length, he may, as we do, make uſe of the broken Necks of Bolt 
Heads or little Chymical Phiols, which being thruſt into one another, may 
be joined with the Emplaſtrum de Minio, or Red Lead, mix'd with Oil of 
Olives, and boil'd up tothe Confiſtency of a Salve ; and putting wet Bladder 
over it, bind it about with a ſmall Packthread : This will make a Tube 
as perfectly Wind-tight for a while, and as good for the Purpoſe, as it 
it been one whole piece. 

Another thing which muſt not be here paſt by, is, that the ſubſiding of the 
Water with an infinite Number of little Bladders, appeared aſcending thro 
the Water; which did not proceed from the external Air, but from that which 
was in the Water; the. Cauſe of which was, that by the ſubſiding of the V 
ter there was an empty Space left above in the Tube, and conſequently the 
Preflure upon the Water was remov'd; whereupon the Air that was in the 
Water, expanding it ſelf, aſcended juſt after the manner as we ſee it happen 
in Water, under the Bell of the Air-Pump, when the Air that preſſed upon 
it at firſt is exhauſted. They 
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They that deſire to be entirely ſatisfied of what we here mention, may 
fil the Tube of the Barometer (Tab. XIII. Eg. 2.) AO. M, with Water 
.onſe- I - (cad of Quickſilver, and place it in the Glaſs Veſſel that is likewiſe filled 
en we vith Water up to B D; then pumping the Air out of the Receiver H G L, 
z once they will lee the Water ſubſide from A to F, aad lower, but in the mean 
with WY vie, numberleſs little Bubbles aſcending in the Water, for the Reaſons 
—_y tefore mention d; and that thoſe Bubbles are really Air, and not Water it 
Pens BY (if, may appear, Firſt, by letting the Air into the Bell again, becauſe that 
a they ge (aid Air remaining above at A F, will hinder the Water from being 
ound, nrelſed by the Air P, and riſing higher in the Tube than F. Secondly, Be- 
leatly due if you exhauſt the Air that is in the Receiver at P any farther, the 
: lame Air at A F expanding it (elf, will preſs the Water a great way beneath C I, 
tend H B D, where deſcending only by its own Weight, it would have ſtopp'd 
ſo let WW ty ir ſelf. Thirdly, For a farther Proof of the aforeſaid Propoſition, you 
k and nay ſee by taking away the Receiver HG L, and holding a Coal of Fire 
ng zt dear the Air at A F, that the Water being rarified by the heat of the Coal, 
er the Bi vil be preſſed down to Z F; which aſſoon as the Air at A F becomes cold, 
Om. WH vil aſcend gain. : a | 
in the [ find theſe Particulars among my Notes upon this Experiment, to prove 
ut 33 ¶ dat it is not poſſible ro make a laſting Barometer of Water, which would 
e be» ¶ ctherwiſe have a great many Advantages over thoſe of Quickſilver. If in- 
admit: 1:14 of Water one ſhould Take Lye (which tho? it had ſtood fix Years in the 
d into WF ren Air, had never admitted any Air into it, at leaſt as far as could be 
Ma- iſcorer'd by the help of an Air-Pump) it might perhaps furniſh us a uſeful 
— Barometer, and in my Opinion, even better than one of Water, out of which 
the Air has been driven by Boiling, becauſe after a while the Air mingles it 
re u elt again with the Water. 

hope this Account will not be unacceptable to ſuch as do not underſtand 

ad not te true Properties of the Barometer, tho? it be now very common; the 
of 36 nther, becauſe what we have ſaid above (namely, that the Force with which 
f Bolt ue Air preſſes upon all things is equal to that of a Column of Water of about 
i Foot in Height) is ſhewn in all its Circumſtances; and ſo every one that 
il of repreſents the thing to himſelf, may conſider the terrible Powers which, tho? 
laddet be feels nothing of 'em, are continually exerting themſelves upon, and round 


Tube bout him. 
Sect. XI. The dreadful Preſſure of the Air upon a Man. 


Now to ſhew the incredible Greatneſs of that Force which the Air exer- 
les upon our Bodies, let us for once ſuppoſe (it being too laborious and 


which neceſſary alſo to deſcribe the ſame with the utmoſt Exactneſs) that a Man 

e Wi Wet n Foot in Height, is one Foot in Breadth from Top to Bottom, the 

ly the oder and narrower Parts being reckon'd together; ſo that the Superficies 

in th? penis Body, both before and behind, may compriſe 6 Foot each, the round- 

w_ ls of the Sides being counted in, if this Computation ſhould ſeem too 
ge. 


Ff Now 
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Now, according to what has been ſaid, every Foot in Breadth ſuſtains xx 
much Weight as if there were a Column of Water of 30 Foot ar leaſt upon it; 
we put 30 inſtead of 33 Feet here, becauſe the Air has a different Weigh 
at different Times, and the very ſmalleſt of it will be a ſufficient Pool 
our Hypotheſis. 

And every cubical Foot of Water weighs about 63 Pounds, as we har 
found ir upon Trial, tho others make ir a little heavier, which may Proceed 
from ſeveral Cauſes, ſuch as the difference of Waters and Seaſons, and of 
the Mixture of more or leſs Air therein; but this is not Material, for the 
ſmalleſt Weight is here the ſtrongeſt Proof. 

This then being ſuppos'd, altho* this Preſſure upon our Body is moſtly 
fidewiſe, and (accepting that upon the Head) is rather a lateral than per. 
pendicular Preſſure; yet it. is well known to thoſe who underſtand Hydro 
ticks, that by reaſon of the Height of the Air, and the ſmallneſs of a Foot 
with reſpe& thereto, there is little difference between the lateral and perpen- 
dicular Preſſure; and he that is no Mathematician may likewiſe experience 
the ſame; becauſe, whether he ſtands upright, or whether he lies all along 
upon the Ground (at which time the Air will preſs perpendicularly upon 
every part of his Body) he does not perceive the leaſt Difference.) From 
whence it then follows, that upon every Superficies of one Foot of our Bo: 
dy, there always lies a Weight of 3o times 63, that is, 1890 Pounds; and 
accordingly, upon 6 Foot, which we have ſuppoſed to be the Breadth of 
the Body, 6 times 1890, that is, 11340 Pounds, with which Weight our 
Body is preſſed only before, or behind; ſo that if you take the whole Force 
of the Preſſure, which is equally ſuſtain'd on both ſides of the Body, the 
whole Weight will amount to 22680 Pounds. Now, to avoid any miſtake, 
we will ſuppoſe it in round Numbers to be no more than 20,000 Pounds, 


which is certainly not too much 
Ster. XII. Conviftions from the foregoing Obſervations. 


N o w could any Body have imagined, if this irrefragable Truth had not 
been demonſtrated by the plaineſt Experiments, that when he thought he 
was free, and felt nothing, he ſhould be loaded upon every part of his Body, 
before and behind, with no leſs a Weight than that of 20,000 Pounds; and 
that nothing could have ſaved him from being cruſhed to pieces by fo tem 
ble a Force, than that exact Balance of another Force againſt it; where 
the one operates juſt as much in favour of us, as the other would do t0 
our Prejudice. | | 
Now, that this moſt aſtoniſhing Force would be more than ſufficientt0 
cruſh our Body to pieces, can be doubted by no Body; foraſmuch as if tit 
Preflure of 10,000 Pounds Weight upon one ſide-ſhould ceaſe to reſiſt or bt 
lance the like Weight on the other, our Body would feel the ſame, juſt . 
a Weight of 10,000 Pounds did preſs upon the forepart of it, not only (low) 
and gradually, which would yet be enough to deprive us of Life, bu 
as much as if the like Weight of ſo many Thouſand Pounds were ſuddei) 


caſt againſt our Body: For the Elaſtick Power of the Air, if the * 
TUE | 2 thered 


is open 
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hereof be taken away, exerts its Preſſure with a more terrible Velocity. 


* 
* han can be imagined. Now ſince every one of us is bound to acknowledge 
Weight rexcin a Power preſerving him every Minute from utter Deſtruction, and 


hat the ſame Power operates according to the Rules of a wonderful Wiſ⸗ 
dom; can we do otherwiſe than aſcribe all this to an infinitely Wiſe Director? 
4rd if it cannot be deduced from ignorant Cauſes, let the Atheiſt conſider. 


oof of 


2 with himſelf what he has to expect for ſuch blaſphemous Negations of fo 
and of vie and mighty a Being. e 

2 Secr, XIII, and XIV. Experiments ſbe wing the Preſſure of the Air. | 
moſtly Now as ſtrange as all this may appear to any Body, yet all they who are 


an per. ned to Pumps, know that it is true: For if on the Top of a round Braſs 
Hane. Veſſel (Tab. XIII. Fig. 3.) which is open at CD, you fix a flat Glaſs A B, 
2 Foo: IM which is adapted to the upper Orifice thereof; and (to prevent the Entrance 
perpen- ¶ of the leaſt external Air N, and Mixture with that of K in the little Veſſel) 
xericnce o' the Paſlage which is between the Glaſs AB and the Circumference of 
along IM the Veſſel, it being ſtopt with a mixture of Sheeps Suit and Wax; and ſo ſer 
y upon WM down together upon the Braſs Plate HI, of the Ajr-Pump and its Leather; 
Fron WM then the Glaſs A B (like all others that are in the Air) will remain wholly 
our Bo» MW unmoved between the equal Preflure of the oppoſite Air at N and K, as is 
Is ; and Wi fufficiently known, | _—_— A 
adth of Now that this only happens on account of the exa& Balance of both thoſe 
ght our Columns of Air, by means of which the Air at K preſſes the Glaſs upwards 
e Force WM with juſt as much Force as the ſame is preſt downwards by that at N, may 
dy, the ¶ appear from hence; foraſmuch as when the Force of the Air at K is never ſo 
miſtake, MF little diminiſhed, by pumping out ſome of it, one ſhall ſee that the Column 
Pounds, MW EABF, of the external Air N, preſſing upon the other fide of the Glaſs, 
will not only burſt it, but will break it all to pieces, with a Noife like the 
Diſcharge of a Gun ; which, to perform in the like manner, would require a 
rery great Strength and Swiftneſs in the Blow of a Hammer. 
had not The ſaid Force of the Air appears likewiſe by exhauſting as far as one can 
ught he the Air out of a Globe of Glaſs AB, (Tab. XIII. Fig. 4.) and afterwards ha- 
s Body, ing turned the Cock E, by taking the ſame off, and placing it in a Veſſel of 
ds; ud Vater LF G M, with its Orifice D downwards : Then turning the Cock E 
ſo rerti- back again, whilſt it is under Water, ſo that the ſaid Water may enter into 
whereby e Globe by the part DB; whereupon immediately as ſoon as the Cock E 
| do to8W'Sopen'd, the Air at H and K, gravitating or preſſing upon the Water LM, 
which is on the outſide of the Tube DB, exerts Force, cauſing the Water to 
cient v bring throꝰ the Tube into the empty Globe with as much Violence and Swift- 
s if te ess as a Fountain, ſo that it will very much ſurpriſe thoſe that have never 
or br ben the like. 
juſt a Now the Cauſe thereof is, that by exhauſting the Air out of the Globe 
yy flow) Ah, the Oppoſition or Reſiſtance is likewiſe taken away ; which otherwiſe, 
life, bu Ven the Globe is full of Air, does with equal Force withſtand the Water 
ſuddeß / to be driven up thro' the Tube DB, by the Preſſure of the external Air at H 
Bana d K, is plain from hence; becauſe we know that upon admitting the Air 
there | f 2 again 
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again into the Globe, and putting every thing in Satu quo, there will not j, 
the leaſt Motion diſcover'd in the Water; which being preſſed upwards and 
downwards with equal Force in the Tube BD, between the two Powers 
the Air within and without the Globe, reciprocally acting upon each other 
does conſequently remain quiet, and, as far as it appears, without any (erg. 
ble Diſturbance. 


Sect. XV. Conviftious from the foregoing Obſervations. 


Now I ſubmit it to any Body, who from what we have here ſaid has A. 
rained to a true Idea and Conception of theſe dreadful Powers of the An 
whether inſtead of believing that all things in which he can diſcover no Me. 
tion round about him, do remain at Reſt; whether, I ſay, he is not now 
convinced that he is every moment of his Life encompaſs d with ſuch a Force 
as acts upon him and every thing beſides; and of which, if the Wiſdom of 
the Great Director did not hinder it by an Equilibrium, from exerting all its 
Strength upon him, the half only would ſuffice to cruſh him and every thing 
elſe breathing, to pieces; and conſequently, whether he can imagine, that it 
is by mere Chance only, and without any Wiſdom, that while he walks in the 
midſt of it, he is preſerv'd from the fatal Effects thereof; the rather, if he 
does at all refle& upon the following wonderful manner of ſuch Preſervation, 
As firſt, that a very ſmall Quantity of the Air, and which is hardly worth 
naming, ſhould be capable of making a Reſiſtance, and of balancing an un- 
ſpeakably greater Quantity thereof, and hinder it from cruſhing molt of the 
things that are under it. Secoudly, that beſides ſuch a Reſiſtence, the afore- 
ſaid ſmall Quantity of the Air does equally operate and gravitate with all the 
reſt of the Air extended even to the Clouds and higher. Now as the if 
hinders every thing from being deſtroy'd, the ſecond is no leſs uſeful to Men, 


tho they are capable of uſing but a very little thereof. 


Ss cr. XVI. A hittle Air refiſts a greater Quantity, 


OxE may ſee an Inſtance of the firſt in Tab. XIII. Fig. 3. where a Glas 
AB, impervious to the Air, is placed upon a little Veſſel A B C D; which 
ſtanding upon the Braſs Plate and irs moiſten'd Leather HI, is thereby cloſed 
at Bottom, as it may be after another manner, if People will, ſo that the lit 
tle Air at K, remaining incloſed therein, makes ſo equal and ſo compleat a 
Reſiſtance againſt the Air EA BF (which otherwiſe, as we have ſhewn a- 
bove, breaks the Glaſs, and being extended from the Top of the Clouds 
down to the Earth, does a thouſand times ſurpaſs the Air at K, both in 
Quantity and Gravity) that the Glaſs A B, tho” never ſo thin and brittle, is 


nor in the leaſt hurt thereby. | 


Scr. XVII. A little Air gravitates as ſtrongly as a great deal. 


TH Second, by which we ſee that a ſmall quantity of Air (beſides the Re 
fiance abovemention'd) does likewiſe gravitate and preſs equally with the 
whole external Air, may be firſt proved by Tab. XIII. Eg. 2. where the 


Quickſilver in the Barometer AI, with its little Glaſs BN, ſtanding in the 
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chen Air, is thereby raiſed and ſuſpended to the Heighth FI. Now if you 
orer the whole with the Glaſs Receiver HG L, ſo that no Air beſides that 
whichyis in the Receiver can act upon the Quickſilver at BD; yet you will 
ke that that which is in the Tube will preſerve the ſaid Height of FI. So 
that it is here proved unanſwerably, that the Air in the Receiver, how little 
ſever it be, gravitates as ſtrongly, yea even more upon the Quickſilver at 
BD, than the whole external Air had done before. 

But in Tab. XIII. Fig. 5. you may have an ocular Demonſtration of it, if 
you place a long Tube F O (like that of a Barometer, but open at both ends) 
in a little Glaſs Veſſel GK PQ, thruſting it thro” the Covering of the ſaid 
Glaſs Veſſel G K at I, and cloſing it round about; into this Veſſel you muſt 
pour thro the little Hole at N,.(which was ſtopp'd before with a Screw) ſome 
Quickſilver, till it riſe up to BD, a good deal higher than the End of the 
Tube O, whilſt the reſt of the Veſſel BDGRK, has nothing but Air in it. 
Then topping again the little Hole at N with the Screw, ſet the whole A 
paratus under the Receiver HSL, and exhauſting the Air V V, you will ſee 


that the little included Air at GB DK, will loſe its Reſiſtance, and preſſing 


upon BD, by its rarifying and expanſive Faculty, will force the r 
in the Tube to aſcend to the Heighth of F; which was about the ſame with 
that. at which the Quickſilver remained ſtanding in a Barometer, when ſuſpen- 
ded by the Preflure of the whole Air. 


Secr. XVIII. The Difference between the Gravity and Elaſticity of the Air. 


Now the firſt (that is to ſay, the Reſiſtance which a ſmall Quantity of the 
Air makes againſt a greater) is common to all other Liquids, according to 


the wonderful Laws of Hydroftaticks,' to which the weight of all Fluid Matters 


ſubmits itſelf in its Operations. Accordingly, we ſee that al! Liquors preſs'd. 
upon, do either preſs reciprocally, if they be elaſtical, or otherwiſe reſiſt like 
ſolid Bodies; as may be experienced in a cloſed Syringe or Air-Pump, in which. 
there is either Water or Air; this laſt Effect however, ought to be rather 
acribed, as we think, to the Air's Elaſtick Faculty, than the Weight there-- 
of, which appears from hence, that the Weight of the included Air GB DK, 
does hardly bear any Proportion to that of the Quickſilver in the Tube FI; 
and again, becauſe if we ſhould fill the Space G B DK, where the Air is, 
with a heavier Matter, or with Quickſilver itſelf, the Quickſilver in the 
3 the Air were exhauſted out of the Bell) would not riſe higher 
than J. 


Ster. XIX. How the Elaſtick Power of the Air works by the Gravity theregf. 


Now in order to underſtand in ſome manner, how the Weight of the Ar 
ud the Spring thereof, do produce theſe their Operations with one another, 
ve muſt repreſent co ourſelves, that in Tab. XIII. Fig. 6. there is a Column. 
Air, A, H, conſiſting from Top to Bottom of a great number of Air-Par-- 
ticles, ſuch as A, B, C, D, E, F, G, Pp, Cc. each of which have a certain 
Weight, whereby they gravitate upon thoſe that are under them. 


We 
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We muſtlikewiſe ſuppoſe, that in each of them (of what Figure ſoever 
they be) there is an inherent Elaſtical Power, by which, like the Steel Springs 
of Watches, Cc. being bent together, they endeavour to expand themſzlye; 


again with the ſame Force wherewith they were bent, 
From hence it follows, that the lowermoſt Parts of the Air, G and p, &. 


beating the Weight of all thoſe that are above em, muſt be more bent than ſ 
thoſe that are higher and bear a lefler Burden, as AB C; for which reaſon the 0 
undermoſt, P G, endeavouring more forcibly ro reſtore themſelves, will preſs 1 
the Body I K, that ſupports them, with more violence, as thoſe that and fl 
above the Body N O, do the ſame. iy 

And ſo far the Point H bears no more than the Weight of all the Air- Par- 0 


ticles A, B, C, D, E, F, G, P, &c. which ſtands upon one another, without 
any remarkable Alteration of the Elaſtick Power. an 
Bur if we proceed further, and place another ſolid Body between theſe wh 
Air-Particles, thereby cutting off thoſe that are at P and G, from the afore. nal 
ſaid Column, and likewiſe encompaſs the place LI K M by ſolid Bodies, in rer 
ſuch manner, that the Air-Particles, P and G, are entirely ſeparated from cur 
the others. If now (as in Water which has little or no Elaſticity) the Parts for 
P and G did preſs by their Weight only upon the Body I K at E, the (aid MM is t 
Body I K, would be ſo much leſs preſſed than before, that the Body LM ar ( 
was placed above G; foraſmuch as I K does now only bear the Weight of MW a0 
P and G; whereas it had born before the Weight of all the Parts of the 
Air of which the whole Column AP conſiſted. Size 
But ſuppoſing on the contrary, that the Parts A, B, C, D, E, F. G, P, had MW it m 
all, like the Air, an Elaſtick Faculty, and ſhould again endeavour to e- IMF allo 
pand themſelves in Proportion to the Preſſure of thoſe above them, the 
Body IK will then be preſſed as much by theſe two Parts P and G, asit 
was before by the whole Column of Air from A to P; for ſince the Parts P N 


and G, that were cut off, are continued in the ſame Infle&ion, by the WM forts 
Reſiſtance of the ſolid Body L M, which they had acquired by the weight WM erfull 
of the incumbent Parts A, B, C, D, E. F; their Expanſive Faculty, and con- WM Wind 
ſequently the Gravitation or Preſſure which they make upon the Body IK very 
at H, will remain equally great. | T: 
And thus we ſee, that the Weight of the Air-Particles, bearing upon one Bil by re 
another from A to P, do preſs the lowermoſt PG; and bending the ſame, WM and « 
do encreaſe their Elaſtick Force: ſo that how little ſoever they might hae mai 
been, whilſt by the Reſiſtance of a ſolid Body I LM K, they were hindert ter in 
from expanding themſelves farther, theſe few Parts P G, that are cut Tube 
and excluded from the reſt, do preſs the Body I K, upon which they act, 45 Wl tally, 
much as if the whole Column of Air A P remained over them. over i 
Now, that this laſt obtains in the ſeparated Parts of the Air, has been {udder 
lately ſhewn in $. XVII. from the Effects of the included Air in the Flac! BY the . 
GB D K. 5 th 
7 | Mat th 
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Sect. XX. The Air that bears moſt Weight, is moſt compreſſed. . 


ſoerer 
Prings 


aſelves Wrar we have juſt now ſaid, namely, that the undermoſt Parts of the 

Air, Pand G, being preſſed by a greater Weight of thoſe that are above 
P, &. them, will be more compreſſed than thoſe of D and E, which have the 
1t than ſhorter Column of Air, A C, over them, and conſequently a leſſer Weight, 
ſon the may be proved by the following ealte Experiment among others: Take the 
Il preſs Tube of a Barometer (Tab. XIV. +g. 1.) let it be open at I, and ſhut at F; 
t ſtand fill it with Quickſilver ſo far as to leave a little Air at the Top of it; then 


ſtop the Orifice I with the Finger H, and turn it ſuddenly upſide down, 
1r-Par- ſo that the Finger which was before at the Top, may now be at the Bot- 
vithour tom. This being done, you will ſee that the Air that remained in the Tube, 
and which, by the inverting thereof, does now bear the Preflure of the 
| theſe whole Column of Quickſilver, will be immediately contracted into a much 
narrower Space than it was at I; and that as it aſcends thro' the Quickſil- 
lies, in rer from I to F, it will continually poſſeſs larger Spaces, becauſe the in- 
1 from cumbent Quick ſilver does continually loſe of its Height above it; and there- 
e Parts fore the higher theſe Air-Bubbles come, the leſs Weight they feel ; and this 
he ſaid is the reaſon why they appear to us larger at A than at I, at B than at A, 
„LM AC than at B, and ſo on, till they have got up as high as F, where being 
ght of vo longer preſſed, they are expanded tothe utmoſt Bigneſs. | 
of the We may likewiſe ſee the ſame Appearances, but with leſs difference of 
Size, if we fill the Tube with Water inſtead of Quickſilver : From whence 
it may be then concluded, that the Air which bears the greateſt Weight, is 
aſo the moſt compreſſed. 


5 as it SET. XXI. Air that is moſt Compreſſed, is moſt Elaſtical. 


Parts Þ Now that the Air that is moſt compreſſed, does make the ſtrongeſt Ef- 
b forts to dilate or expand itſelf again, and accordingly preſſes more pow- 
| erfully upon all the Bodies about it (beſides, that the ſame appears from the 
nd com BF Wind-Guns, and the little Fountains of Hero Alexandrinus) may be prov'd by a 
dy 1.8 BN very cafie Experiment, (Tab. XIV. Pg. 2.) | hn 
Take a Syringe, S D, (thoſe that are uſed in Anatomical Operations are, 
pon one by reaſon of the narrowneſs of the injecting Tubes, very fit for this Purpoſe) 
he (ame, BI and drawing out the Piſton, S C, half way as far as C, ſo that the Part AB 
he have BH remains full of Air; put the End or Noſe of it, D, in Water, which will en- 
hinderd Bl ter into it, by drawing back the Piſton F G; then ſcrewing upon it a little 
cut of WW Tube D E, which has a ſmall Orifice at E, if you lay the Syringe horizon- 
act, h, ſo that the Water A may cover the Hole D, and the Air B remain 
der it, you will not be able to diſcover the leaſt Motion therein; but if you 
as been Bi ſuddenly, and at once, protrude the Piſton from FG to C, ſo as to make 
he Flac Bl the Water ſpout out at E, and the Air at B is the more compreſſed there- 
dy; tho' you ſhould immediately ſtop the Piſton again, you will yet find; 
that the Air at B being more compreſſed, does likewiſe expand itſelf with 
eater Force, and preſſes upon the Water A; ſo that the Stream of Water 
l, does thereby continue for a long time to run out at E, even tho* the 


Piſton, 
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Piſton do lie ſtill at C, and preſſes no farther ; from whence what has been 
ſaid above is proved. 


SFr. XXII. Conviftions from the foregoing Obſervations. 


Now, if any would contemplate the aloremention'd Laws, and how the 
formidable Power of the Air is ſo wondetfully balanced by fo ſmall a par 
of the ſame ; Can he ſtill imagine, that all this is owing co Chance, without 
any Deſign or Wiſdom of the Maker ? 

Without ſuch a Law, and in caſe that the little Air which is in a Cham: 
ber could not ſufficiently balance the vaſt Ocean of the external Air, hoy 
could it otherwiſe be, but that all our Glaſs Windows, like the Glaſs Veſſe 
mention'd in $. XIII. ſhould be immediately broken into ſmall Pieces? Fotiſ. 
much, as according to the preceding Calculation 5. XI. upon every ſquare 
Foot thereof there is a continual Preſſure of above 1800 Pounds Weight, 
Without this Law, how could an Army Tent, a Peaſant's Houſe, or a Sbep- 
herds Cottage, yea even the moſt ſtately Edifices, remain ſtanding ? Since, 
if they be taken in their Largeneſs and Circumference, as an Apartment, 
which being but ten Foot in Length, and of the ſame Breadth and Heighth 
like a Dye, the four ſtanding Sides, and the Ceiling, being each 100 Foot 
broad, and each preſſed upon with 189,000 Pounds Weight, and conſequent- 
ly the whole Apartment would be prefled with five times as much Weight 
upon all its Sides, on which the Air is incumbent, that is to ſay, with a 
Weight of 945,000 Pounds. Whereas in the ſpace of 1000 Foot, which 
the- whole Compaſs thereof contains, the whole Body of Air that reſiſt 
ſuch an external Preſſure, would not gravitate more than 63 Pounds; ſvppo- 
ſing, with many Enquirers, that a Cubic Foot of Water weighs 63 Pounds, and 
is a thouſand times heavier than a like Foot of Air. Without this Law, how 
is it conceivable that we, who are continually preſſed with a Weight of abore 
20000 Pounds round about us, ſhould not have been long ſince cruſhed to 
Pieces, fince the third Part thereof is able to doit? And in caſe our Breal; 
by the roundneſs of its Ribs and Cartilages, might make ſome Reſiſtance, 
how comes it, that our Belly and Loyns are not preſſed flat and cloſe toge 
ther by ſuch a Force, were it not that they did contain ſome little Quantity 
of elaſtick Air, which, tho' ſo very ſmall, is yet able to balance ſo terrible: 
Preſſure ? *Tis by ſuch included Air, that we ſee thoſe Creatures that ate 
put into a Glaſs Veſſel, from which the Air is exhauſted by the Pump, (wel 
and grow bigger as ſoon as the ſaid Air within them expands itſelf, fot 
want of an external Reſiſtance and Balance. This Experiment I find 1 
my Notes to have been made upon a Mouſe, a Kitten, and other ſuch littl 
Creatures. | 
Now can any one imagine, that foraſmuch as without this wonderful Br 
lance (by which a ſmall parcel of Air is able to make head againſt a might) 
Column extended from the Surface of the Earth up to the Clouds and higher) 
no Houſe would be habitable, no Creature could remain alive, but ev! 
thing in the World would be broken and cruſhed to Pieces; I ſay, can 20 


one imagine, that it is by Chance, and without any Deſign of the Crean, 
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that there is ſuch an amazing Balance provided againſt theſe great Powers, 


— ind that the Air and other Fluids are bound by certain Laws of Gravitati- 
on, whicn are oblerved to be fo ditterent from thoſe in ſolid Bodies? And 
whereas the laſt do only gravitate in proportion to their Weight, that in the 

ow the Ait, and other fluid Bodies, as has been ſhewn before, a little Portion of 

2 par 6; Pounds in M eight, can hinder a perpendicular Preflure of 180,000 Pounds, 

rithout and a lateral Preſſure of about 990,000 Pounds from exerting its Force. 


Miſerable Philoſophers! who finding themſelves every Minute of their 
Cham. Lives preſerved after ſo wonderful a Manner againſt ſuch dreadful Powers, 
. hoy {om ſudden Death and other frightful Effects; yet, that they may not be 
Veſſc forced to acknowledge with Gratitude, the Wiſdom, Power and Goodneſs 
For. oi their Glorious Creator, will rather aſcribe all to mere Chance, operating 
without Laws or Reaſon, or elſe to Cauſes wholly ignorant of what they 


Fun themſelves are doing ! In caſe there were a Room of ten Foot in Length, 
a Shep ind as much in Breadth, the Ceiling of which were made of Lead or heavy 
> Gince Stones, weighing 180,000 Pounds, which being looſe on all ſides, was only 
rement ſupported by a ſimple Balance, and thereby hinder'd from falling down upon 
Jeighth I de Floor, and cruſhing every thing to pieces that ſtood in its way; and in 
o Pot MB caſe one ſhould then put into the Hands of one of theſe Philoſophers, a 
equent Weight of 63 Pounds, and with that only, and without any Mechanical 


Weight Inſtruments (at leaſt any that were made of a ſolid Matter) bid him balance 
with 2 that mighty Weight; could he expect any thing elſe, upon entring into a 

which Chamber in ſuch a Poſition, but the miſerable Death of being cruſhed to 
© reſits pieces? And then if another Perſon, by inventing ſuch a Method, could 
oppo MY prevent the Fall of this threatening and dreadful Weight with a Counterpoiſe 
ids, and of $3 Pounds only, without any Mathematical Inſtruments ;- would he not, 
w, how {MY # be had the leaſt ſpark of Generoſity in him, own the Wiſdom ot the In- 
f abore WI enter, (tho' he could not diſcover the Manner how) and extol it far above 
ſhed to MF bis own? And if he did not know the Manner, but was at the ſame time 
- Brealt, Wl {coſible that his own Power was much too weak to preſerve himſelf by.put- 
ſiltance, Wl ting the ſame in Execution, would he not think himſelf bound to confeſs 
e toge- with Gratitude, the Power and Goodneſs of this his Preſervrer? And can he 
uantity I chen live eaſie in theſe Circumſtances, and without making any Reflections 
rible 2 . won them? Can he, knowing the terrible Greatneſs of theſe Powers (with 


that are which he is ſurrounded, and which if the Balance ſhould ceaſe to perform 
p, (well Bil ' due Functions, would threaten him with the ſame Dangers, and even 
ſelf, for BF Vith as unavoidable Deſtruction, as if he were to have expected the Fall of 
find in WY {ich a heavy Ceiling) ſtill proceed, after being ſo wonderfully | ſaved, blaſ- 


piemouſly. to diſown the Preſervation? And. the more, ſince if he under- 


ich litte 
ſends the Uſe of the Barometer, the ſame would teach him, that theſe Gra- 


ful Bt Itating Powers, as well as their Balances, are daily encreaſed and diminiſh- 
, might) N d by Cauſes, which if he does know, yet neither he, nor any Man living, 
higber) I cin prevent; ſo that it is impoſſible for him here to ſcreen himſelf be- 
t ever] 


* Laws of Nature fixed and immutable, and always obſerving the . ſame 
rie, = | =p a : 
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— 
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And ro ſay no more, when he muſt confeſs, if he reflects upon what {g. 
lows, that this Gravity and Elaſticity of the Air is ſo entirely neceſſary tg 
the Support and Convenience of Men, of Beaſts, of Fiſhes, of Plants, tha 
without the ſame, whatever lives upon this Globe would immediately pe⸗ 
Tiſh : And this Preflure of the Air, among all thoſe Advantages which i 
imparts to all things, does likewife carry along with it this great Diſadvar. 
tage, that it is capable of bringing the whole Earth, and every thing upon 
it, to the extreameſt Confuſion, by cruſhing to pieces, and as it were au. 
nihilating, all that it ſurrounds, with its reſiſtleſs Power. Can he think that 
it is by Accident, and without Wiſdom, that there is a Means found out 
by which every one is permitted to enjoy the Benefits of the Air, and yet i 
ſo well fecured againſt the pernicious Effects thereof, that this great Preſſut, 
and this terrible Weight, is in a manner inſenſible and unobſervable even to 
the moſt tender Perſons ? | 

Once again, if all "theſe Experiments about the Gravity and Elaſticity d 
the Air, about its dreatful Force and wonderful Balance, by which the 
faid Force is hinder'd from deſtroying every thing, be not ſufficient to con- 
vince an unhappy Sceptick that there is a Go, who in his Wiſdom has 
brought all this to paſs; let him go a little farther with us, and anſwer fin- 
cerely, whether ferionlly reflecting upon all theſe things, he ſpeaks with; 
Conviction of Confcience, when he aſſerts, that it ſeems to him to have come 
to paſs by Chance, and without any wiſe Direction, that ſuch a great Se 
of Air has fred itfelf round about the whole Globe of the Earth; which, 
i one may judge according to the moſt probable Opinions, is extended 
to ſome Miles in Heighth; and without which, every thing that breaths, 
would give up the Ghoſt. And who is there that cannot ſay experimentally, 
how much all humane and other Creatures are depending upon it? Which, 
tho they are able to want both Sleep and Food for ſome Days, yet if they 
be depriv'd-of this Air but ſome Minutes, they will infallibly perifh. And 
how neceſſary the Air is to them, will appear particulatly from hence 
Phat during the whole ſpace of their Lives, they are continually employed 
in breathing it In and Out; fo that both theſe Functions even at the time 0 
Sleep (which does otherwiſe free them from all their Labours) muſt be 
inceſſantly diſcharged, and without any reſt at at all, if they defire to lu 

'Can even the boldeſt Epicurenn imagine that ſo neceſſary 2 Subſtance has 
by mere Chance ſurrounded this Globe of the Earth, upon which all Ma 
and Beaſts are plaeed by G op, who would: have beſtow d all his Att, Wiſdom, 
Power · and Goodneſs in vain, nor would thoſe noble Creatures have det 
able to have liv'd one Hour after their firſt Production without it. Nay, 
tho they had ſprung up out of the Earth like Muſhrooms, according to tht 
umndemonſtrable, or rather ridiculous, Notion of Epicurus himſelf; yet he, ad 
all his Followers muſt agree, that without Air they would have return dt 
it again, and the World would have been without any one Man that could 
have lived or breathed but one Pay. | , 

Has there not then the Hand of a Wiſe Creator been viſibly employ! 


herein, who has made this Air for the Preſervation of Men and Bealis y 
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vhat purpoſe is their Body provided with fuch Infiruments, which ferve 
lone to this, and to no other end, than to enable them to enjoy the. uſe of 
Air? And, not to repeat all that has been faid before concerning Reſpira- 
non, why have they Langs, unleſs it be for the Reception of Air? Why do 
they lye in that place, and in ſuch a Diſpoſition, that the whole Maſs of 
good may paſs fo often thro' them, but that it might partake of the Ope- 
ation of the Air? Why are the Diaphragm, Ribs and Cartilages of the Brealt 
ſo framed, that their principal, if not only Function, conſiſts therein, to draw 
in and drive out this Air from the Lungs? To what End, that we may ſay 
10 more, is this moſt ingenious Structure, which that it may not be eaſily 
hinder'd in ſo neceſſary a Work, does employ about a hundred Muſcles in 
that whole affair of Reſpiration > Why are molt of the Inſtruments which 
xe uſeful herein, formed already in a Child before it is born, and at a time 
when there is not the leaſt occaſion for them, were it not that at the very 
inſtant when the little Creature comes into the Air, it ſhould be able to 
iſe them for the ſupport of its Life? And if theſe Philoſophers can with a 


afe Conſcience maintain that Air, and the Inſtruments of our Reſpiration. 


have each of them acquired their Exiſtence without any Deſign or Wiſdom, 
why don't they ſay the ſame when they ſee a curious Strong Box open d and 
hut with a fine Key adapted to it? Certainly if they would be counted wiſe 
Men, they would not dare to affirm it before any rational Creature. 


deer. XXIII. and XXIV. The Elaſtick Power of the Air is the Cauſe of 
Suftion ; confirmed by an Analogous Experiment. 

Ir the Air be produc'd by Chance; if it be by Chance alſo, that it is 
endowed with an Expanſive and Elaſtick Power; it-is then by the ſame 
Chance that any Child could ever ſuck a drop of Milk out of its Mother's 
Breaſt: For in caſe the Air, by the aforeſaid Power, did not preſs upon 
al the Parts of the. Breaſt, and cauſe the Milk to ſpring out of it at the 
time when the Child does, as it were with a naterd] Air-Pump, make a Va- 
coun in its ZAouth before rhe Orifice of the Nipple, the leaſt drop of Milk 
would not come out of it; by which means Yonng Children, and all other 
docking Creatures, would be bereaved of their beſt and moſt agreeable Suſte- 
nance, Now, can any one imagine, that in the Structure of the Breaſts of 
females, and that of the Tongue, Lips and Cheeks of Children, there 
ſhould be found ſuch an Aptitude and Faculty of making uſe of the Elaſtick 
tower of the Air, in a Buſineſs of ſuch vaſt — — as is the Sucking 
of New Born Children, whilſt there is no other fo appoſite and ſo conve- 
nent a Method for that purpoſe ; and that this Power of the Air, and 
the adapting thereof to thoſe Inſtruments employed by Children in Sucking, 
hould be only Accidental, and produced by an Ignorant Cauſe, without 
ay teſpe& to ſuch a Detign ? 

It a Man ſhould look back to Tab. XIII. Fig. 4. and peruſe again what 
ve have ſaid in . XIV. when he ſees the Water BC, ſpouting up into the 
Globe A B, exhauſted of Air by the Preſſure of the external Air HK, 
won the Water L M, he may 2 an Operation analogous and uniform 

g 2 to 
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to that of a Child's Sucking; eſpecialiy if he will ſuppoſe the Part AB 9 
be the Child's Mouth, and the Vacuity form'd therein, and the Superficies 
of the Water LM, to be the Breaſt of the Mother. And that he may be 
yet more fully convinced of the exact Agreement between that ard Sucking, 
let him ſtop the Orifice D of the exhauſted Giobe wich his Thumb, and he 
will feel ſomething, which if he did not know how it happen'd, he would 
not ſcruple to call Suction. 


SeEcT. XXV. Convittions from the foregoing Obſervations. 


To ſhew then, before we quit this Subject, the Unreaſonableneſs of the 
Atheiſt from the Preſſure which the Air alone produces in Childrens Suck- 
ing; if he dares not maintain, that both the Pumps in a Fire- quenching - Ei- 


gine do, by preſſing the Water, raiſe a mighty Stream thro' the long Les F 
ther Pipe thereof, without being adapted to ſuch a Purpoſe by the Contri- WM the 
vance of the Artificer ; Can he with any more ſpecious pretence affirm, thro 
that the Air, which by preſſing upon the Breaſt, forces the Milk to flow WM tion 
out of it, has acquired ſuch a Property by mere Chance, to be applied to WF caſe 
ſo much greater Uſes, as the adminiſtring Food to a new born Child; and (ubj 


that not once (which perhaps one might affirm to be accidental) but in all MW whil 
the Parts of the whole Earth, where Children, and ſo many thouſand other N a co 
Creatures are brought forth? Can he not here diſcover a wiſe Dclign of the him, 
Great Director of all things? Why then does he not as boldly and perempto- thin; 
rily deny the Skill and Ingenuity of the Artificer in the Formation of n rablc 
Engine or Fountain to raiſe Water, in the Preſſure whereof there is neither whil 
ſo much Wiſdom nor Uſefulneſs to be diſcover'd, as is ſhown by the Ait in WW (ion, 
the Circumſtances abovemention'd. 

Once again, if this Elaſticity and Preſſure of the Air is to be aſcribed to 


Chance only, they that maintain ſuch an Hypotheſis for Truth, ought to * 
Wi live in a continual Fear, that the ſame Chance may likewiſe alter the Air, WW to di 
14 and deprive it of theſe Powers, whereby they themſelves, and every living WW low, 


Creature beſides, will be ſuddenly ſuffocated for want of Breath: For it al Conſ 
this comes to paſs by Chance, and by the ſame Chance only is ſo continued fair, 


to this very Hour, there is no reaſon to think, but that it may be immed:- WW and | 
ately alter d by a like Chance; fince it is of the very Eſſence of Chance, o ſophe 
have nothing of Certain in it. their 
. | are p. 
S:cr. XXVI. Experiments to ſhew that Living Creatures will Periſþ in a Flu ace - 
| from which the Air is exhauſted. their! 
No that ſuch an Apprehenſion would be very reaſonable, appears; Fi}, 0 
becauſe we are taught by the Barometers, that (as has been ſhewn ond“! 
before) this Elaſtick Force, whether it be from it ſelf, or whether it proceed % 
from a Change in the Weight of the Air, may be often viſibly diminiſh A } 
and upon that account the Quickſilver will ſubſide. And, Secondly, becaul: WW Expar 
a great Diminution of this Elaſtick Power of the Air is in a manner fatal t ON 
vill 


all Creatures; certainly to moſt of thoſe upon which it has hitherto bee 
tryed : For Dogs and Cats, Rats and Mice, being placed under the Na 
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of an Air-Pump, become immediately ſick and out of order, as ſoon as the 
Baſtick Power of the Air round about them is never ſo little diminiſhed, 
and as it is taken away more and more, they dye in a ſmall ſpace of Time. 
But if you take them out before they expire, and place them in another Air, 
the Elaſticity of which is greater, they will ſometimes recover, eſpeci- 
ally if the Force of the Air be not too much diminiſhed before. Birds are 
uſually not able to withſtand this Alteration in the Air ſo long, but you 
rally fail into Convulſions, which are preſently attended with Death. Flyes 
and Spiders (according to my Obſervations) after three or four Strokes of 
the Pump, ſeem to be wholly deprived of Motion, but when brought 
into the external and more gravitating Air, they begin to ſhew ſome tokens 
of Life again. 

From theſe Appearances, and many more that you will meet with among 
the Modern Naturaliſts, it undeniably follows, that unleſs the Air were, 
thro! the Goodneſs of our Creator, preſerved in its preſent State and Condi- 
tion, whereby every thing breathing is ſaved from immediate Death ; and in 
caſe that it were nothing but mere Chance, by which the Air, without being 
ſubjeted to any higher Laws, is render'd one while Stronger, and another 
while Weaker in its Expanſive and Elaſtick Powers, every Body would be in 
2continaal Dread, that he himſelf, and all living Creatures round about 
him, would inevitably and immediately Periſh ; the rather, becauſe ſeveral 
things, ſuch as Steel and others, in which there is an Elaſtick Force diſcove- 
table, are often found to be entirely diveſted of it, by remaining bent a long 
while; and ſo it would happen to the Air too, which, after ſuch an Expan- 
fon, will not be able to reſtore it ſeif to its former Elaſticity and Spring. 


SecT. XXVII. Atheiſts deny their own Principles. 


T +x1s being proved by ſo many Experiments, and yet we being unable 
to diſcover ſuch a juſt Dread among the Atheiſts, it muſt undeniably fol- 
low, either that thro” their Blindneſs they are hinder'd from obſerving the 
Conſequences of their own Opinions, and therefore do treat this great Af- 
fair, which is of the utmoſt Importance to them, with ſo little 2 
and Underſtanding : Or, how boldly ſoever ſome of theſe miſerable Philo- 
ſophers may aſſert the contrary in Words, yet that they are convinced in 
their own Conſciences of the Falſeneſs of their Sentiments, and conſequently 
are perſuaded that it is by another Power, and not by ignorant Cauſes, they 


are preſerved, even without and againſt their own Will; and thus they deny 


their own Principles. 


drcr. XXVIII. To Die in an Unelaſtical Air, is uo neceſſary Conſequence 


of Nature. 


8 
Ta Ar It is no fixed Law of Nature, that every thing that lives in an 

Expanfive and Elaſtica Air muſt immediately die when the Spring thereof is 
either weaken'd or totally deſtroyed, and therefore that theſe miſerable 
Cavillers do torment themſelves in vain, to deduce this Appearance from 
the unknown Laws of Matter and Motion, or from a Neceſſity determining 
every 
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- efery thing, may appear from hence; that the contrary is true in the ce of 
a Frog, as many other have obſerved, of which I find among my Notes 
the following Experiment; That a Fyq being pur under a little Receiver of 
an Air Pump, and the Air being exhauſted from thence, not only the Bel 
thereof, in Which one might expect there was Air, but likewiſe all the other 
Parts, as, Head, Legs, Muſcles, &c. were ſwelled to a great Thickneſs; 
which, upon the admiſfion of the external Ait, did all ſubſide again, and 
the Creature return'd to its firſt Size; But that which is moſt for our put. 
poſe is, that the Frog remained a quarter of an Hout in the Receiver entirely 
exhauſted of Ait, without appeating to be the leaſt affected with it, and 
when it was let out, immediately ſprung away, as if nothing had ailed it. 


Ster. XXIX. To Die therefore in an Air diueſted of its Elaſtacity, is the Real 
only of the Wil of GO D. | 

Can it therefore be denied, that ſince all Creatures are not equally af- 
fected with the Elaſticity and Gravity of the Air, what had been (aid be- 
fore muſt not be admitted to be a general Law of Nature, which taking 
place between the Air and all Creatures, produces ſuch Effects without Un- 
derſtanding? And muſt not that Man be allowed to argue much more ratio- 
nally, that does acknowledge herein the Hand and Work of a wiſe Artificer, 
who, that we may not aſcribe that which happens to moſt of the living 
Creatures, with reſpe& to the Ait, toneceflary and unavoidable Conſequen- 
ces of ignorant corporeal Motions, has been pleaſed by ſuch an Exception 
as this, and perhaps by many others, to ſhew that all traſt be reſolved into 
his good Ling and Wiſdom ; and that He has thought fit that the Air 
amongſt its other Properties, ſhould always preſervea certain degree of 
Force in its Expanſion; without which the whote Globe of the Earth would 
be in a manner deprived of all Living Creatures? And like wiſe, that when 
he thought fit to order it otherwiſe, he could pteſerve ſome of em alive 
without Air. | 


Sr cr. XXX. The Elaſtick Faculty of the Air is not alone ſufficient for the 
Preſervation of Life. 


For the Proof of this laſt Propoſition, it may likewiſe be parricolarly 
ſerviceable to ſhew, that this Elaſtick Faculty of the Air is indeed neceſſay 
to Life, but that it is not ſufficient alone. Thus we find in Times of Peſt 
lence, that the Ait is ſuſſicient.y Elaſtick, but neverrheleſs Contagions and 
Fatal. And the gtcat Naturaliſt, de Stair, relates, that not only mai) 
other Creatures, but likewiſe a Frog, that can live in Air, in Water, and with- 
out Air, yet died in a little ſpace of time with an Air or Steam that pte 
ceeded from Dough. And Experience does abundantly teach us, that 2 Li- 
ving Creature ſhut up in the ſame Air, without any Circulation or Change 
therein, cannot long ſubſiſt fo, altho* the Elaſtaciry or Spring of the Air we" 
not ſo much weaken'd, as that we ſhould aſcribe the Cauſe thereto ; fora 
much as it appears by the Batometers, that the Air by which we are ſut- 


rounded, can undergo great Alterations in its Elaſtick Faculty, wn " 
; | ej 
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delides its Gravity and Elaſticity, is neceflary for the ſupport of Creatures, 
we have already ſaid ſomething in our Diſcourſe upon Reſpiration. | 


&:cr. XXXI. The Elaſtick Power of the Air does Jikewiſe cauſe Fiſh to live 
and ſubſiſi under Water. 

Bur before we take our leave of Living Creatures, can any one obſerve 
without Aſtoniſhment, that even the Fiſh in the Water do receive their Life 
and Well-being from the Preſſure and Elaſticity of the Air? Which being re- 
noved or taken away, ſcarce any of em can contain themſelves under the 
Water, but, in ſpight of all the Reſiſtance, muſt emerge and riſe up to the 

of it, ; | * ; | C4 f { p- 
"They that would ſee the Experiment of it, may put ſome Water and a 
Gudgeon, or any other little Fiſh, into the Recipient of the Air-Pump ; 
and removing the Preſſurę of the Air, will find that a Fiſh immediately riſes 
vp tothe Top, but upon letting in the Air, it will fink down again. The 
Reaſon thereof, and how the Bladders within their Body being dilated by the 
dimination of the Air's Preflure, and becoming larger, do render the Fiſh ſo 
much lighter than Water, as to make them aſcend, ſhall be more fully treated. 
of hereafter, when we come to conſider the Nature of Beaſts, &c. ' 

Now ſince moſt Fiſhes are of ſo wonderful a Structure, that they can and 
muſt make uſe of the Preſſure of the Air, in order to remain under the 
Water, and in ſuch Places as are moſt convenient for them, without being 
forced to Aſcend or Deſcend againſt their Wills; and that all of them, 
without ſuch a Preſſure of the Air, being forced to the Top of the Water, 
would ſoon be deſtroyed ; let us draw this Concluſion only here, That he 
muſt be a very ſtrange Perſon that ſhall maintain, that the Air and its Preſ- 
ſure, ſo very neceſſary in this caſe, is produced upon the Earth by meer 


Accident, and without any view towards ſo uſeful an Operation; and that 


the Fiſhes are likewiſe formed caſually, juſt after ſuch a manner, as to be pro- 


nded with Inſtruments by which they can increaſe or leſſen the quantity of. - 


Air, for the aforemention'd Purpoſes. 


SEC. XXXII. Plants do alſo live dy Air. 
Tus Air is not only of ſuch great Uſe to Men, Beaſts, and Fiſhes, but 


even to Plants themſelves, which vegetate thereby in ſuch a manner, rh 
it 


preat part of the Sap with which they are nourifh'd, is compoſed 9q 
Wherefore, in caſe Men could have lived even without Air, yet they could 
tot have enjoyed ſufficient Food from the Earth without it, becauſe jt con- 
mdutes ſo much to the Fertility thereof, which is well known to the Huſ- 
dandmen, who for that reaſon break up and plouah their Lands ſo frequently, 
n order to expoſe them to the influence of the Air. | 
However, if what we hare here ſaid, be not clear nor intelligible enough 
o any one, namely, that Air inſinuates itſelf into Plants, and that they can- 
dot grow without it, they may conſult thoſe accurate Enquirers into the 


Nature of Plants, Malpighi and Grew, concerning the Air - Veſſels which they 
have 
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Prejudice to breathing Creatures. But if this Property of the Air, which, 
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have diſcover'd therein by the help of Microſcopes; and Buyle and de Stair, 
concerning their Obſervations with the Air-Pump : Theſe Gentlemen he. 
ving ſhewn, that Air can be drawn out of Plants placed in Vacuo. But he 
that would have ocular Demonſtration thereof, let him take a little piece f 
a Twig from a growing Tree, or green Leaves cut aſunder, and other pans 
of Plants, and tie them to a Nail, or any other heavy Matter, and put then 

into a Glaſs in which there is Lye made of Salt of Tartar, or Pot-aſhes, in or- - 
to make them fink down into it; then putting them all together under the a 
Receiver of an Air-Pump, and exhauſting the Air out of the Receiver, he 
will preſently ſee the Air coming out of the Ends that were cut off from the ** 


Plants, in numberleſs Bubbles, and ang up to the top of the Lye; atleaſt i F 
happen'd ſo in all the Experiments which I have had occaſion to make in tis . N 
Matter; and from ſome of them particularly, as from the Twig of an Eln- - 
tree, I obſerv'd a much greater Stream of Air than can eaſily be believed by * 
thoſe that had never ſeen the ſame. i | "oP 
The reaſon why we rather preſcribe the. uſe of 120 than of Water in theſe 
Experiments, is, becauſe no Air will mix itſelf with the former, tho? it be 
never ſo long expoſed in an open Veſſel. You may uſe Water alſo, after 1 
you have boiled it ſo long, till all the Air be evaporated, and let it ſtand {MW***3 
till it be cold again. ; rh 
Can any one fancy that this is likewiſe accidental, and without Deſign, An 
or believe that he owes no Thanks for this noble Benefit of the Air to the og 
bountiful Giver of it? who has been graciouſly pleaſed to provide thereby = 
not only for the Life of Man, but alſo for his Suſtenance and Food, which — 
ſprings out of the Earth. — 
Ser. XXXIII. Ere is maintained by Air. | arts, 
App to what has been ſaid, that Air has this Property likewiſe belides — 
all the reſt, that Fire (which without all Contradiction, is one of the molt o 
uſeful things that is known to Man) cannot burn without Air; at leaſt, that WJ. dal 
kind of Fire that we commonly make uſe of: So that for want of Air, L Nn - 
moſt all Fire will be extinguiſhed in Vacuo, or in any Veſſels into which on: BF, B. 
puts live Coals, and cloſes them therein. Now how many Inconveniencies A 01 
would befal the whole World, if we had not the uſe of this glorious Crez leſs i 
ture, but ſhould be bereaved of its Warmth in cold Weather, of its Light h WF % 
Darkneſs, and of many other Advantages it brings along with it ! But ve be rows 
ſhall ſay no more of it here, becauſe we deſign to treat of it more expreſly i — 
our Diſcourſe upon that Element. And i 
Stcr, XXXIV. Air cauſes Smoak, and the Particles thereof to aſcend p 55 
Tas is certainly true, that if the Preſſure of the Air did not cauſe de Hur; * 


Smoak of all things that are burnt with Fire, of all putrified and rotten Mit 
ters, and other diſagreeable Vapours perſpiring from ſolid or fluid Bodies, , 
mount up like Oyl in Water, the ſame would render the ſurrounding Air 1 
and unhealthy to us: And how would Mankind be refreſhed with that . 

number of ſwect-ſcented Flowers and Plants, with lovely Perfumes and Spice 
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de Creator had not endowed the Air with a Property of conveying to the 
luinuments of Smelling, all thoſe Exhalations which we endeavour to diſco- 
rr and enjoy by the help of that Senſe? | 


Sect. XXXV. Air is the Cauſe of Sounds, 


Bur that which ſhews in the plaineſt manner the Obligations of the Thank- 
dels we lye under to the Great Creator, is that thoſe wonderful Inſtru- 
nents of Hearing, notwithſtanding the moſt wiſe and artful Contrivance thereof, 
would have been implanted in Mankind and all other Living Creatures in vain, 
ind without any manner of Advantage, unleſs the Air by its Motion had been 
ndowed with a Power of producing Sounds: For how miſerable all Men 
would have been without Sounds, and conſequently without Hearing, has 
teen already proved in our Contemplation upon the Senſes. 


rc r. XXXVI, and XXXVII. Several Experiments to prove the Production 
of Sounds by the Air. 


Ir is not now our Purpoſe to enquire here what kind of Motion, or what 
Parts of the Air produce Sound : This ſeems to be certain, that it is a Mo- 
non of the Air's Elaſtick Particles; for upon exhauſting theſe Elaſtick Parts 
of Air ſuddenly from the Glaſs Globe A (Jab. XIII. Fig. 4.) and upon their 
rroteuding one another towards the Space of the empty Pump, we could ob- 
ſerve a Sound or Noiſe, which, when the Receiver was full of Air, and the 
Spring of the Air more ſtrongly dilated, that is to ſay, at the beginning of it, 
is loudelt, but upon evacuating the Receiver, and conſequently upon weak- 
ning the ſaid Spring, or perhaps alſo, upon leſſening the number of the mov'd 
Parts, the Sound is gradually diminiſhed. 

Thus we find by hanging a little Beil within the Receiver, and pumping the 
Air out, the Sound of the Bell becomes much weaker. A Striking-Watch 
ſhut up in the Receiver of an Air- Pump, and faſten'd to a String, is not heard 
plain as when it is out of the Bell; but upon exhauſting the Air, the 
Sound was ſo much and ſo ſenſibly diminiſhed, that it could ſcarce be heard at 
ll. But as far as I could ever yet learn, no body has been able to exhauſt the 
ir ſo far, as that the Sound of a Clock or Bell ſhould not be heard at all; 
unleſs it were only Mr. Huygens, who in his Traitte de Ia Lumiere, p. 10. in- 
orms us, that he placed a Clock upon Feathers or Cotton, to the end that 
Its — Motion might not be communicated to the Glaſs in which it 
[o0d, 

And it 1s likewiſe obſerved, that a Place in which the Elaſtick Power of 
ne Air is much weaken'd, or made a Vacuum in the middle of the common 
ur, and an Opportunity afforded to the ſaid Air, to be puſh'd in from all 
arts thitherwards by its Elaſtick Force, ſo that its Parts ſtrike againſt one 
other, a great Noiſe is cauſed thereby ; for if you put the two Braſs Hemi- 
pieres which are commonly made uſe of by thoſe that uſe Air-Pumps, upon 
ne another, and ſtopping them very cloſe, pump the Air out of em, and ſo 
ke the hollow Space therein to contain but very little Air, and that much 
reaken'd too; and if then thoſe Ho or Half Globes, be ſuddenly 


drawn 
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drawn aſunder by a great Weight, and thereby an Opportunity given to the 
Parts of the external Air to ſtrike againſt each other, we ſhall find a Noi 


produced thereby, like the Diſcharge of a Gun. 
The ſame has been likewiſe remarked above, in the breaking of the Glaß 


(Tab. XIII. Fig. 3.) by the ſwift forcing in of the Air into the Braſs Veſ T 
ABCD, out of which at K, there was ſome Part of its Air exhauſted, ang Wil e 
conſequently the Elaſticity of the remaining Part was weaken'd in Proportiqn, Mt en 
As it alſo happen'd, when inſtead of ſuch a Braſs Veſſel, an octangular Hai. Coo 
Pint Bottle was placed y the Mouth O, of the Braſs Plate HI, and à lite ©" 
Air exhauſted from the ſame, whereupon the Glaſs Bottle burſten into (mal WM 
Pieces with a loud Report by the Preſſure of the external Air: To prevent Al, 
any Danger from thence, the beſt way will be to cover the Bottle with z — 
Bladder ftaſten'd about the Neck thereof. | — 
Secr. XXXVIII. Convittious from the foregoing Obſervations. tiſe a 
W ſhall not here enquire farther what probable Concluſions may be dedy- on 
ced from theſe and other Experiments, concerning Bodies yielding Sounds by 25 
the particular Motion of the Parts of the Air; but this may be ſafely affirmed, I * 
that without Air, little or no Sound would reſult from the Motions ot Bo- 6 | 
dies. Now can they that know the neceſſity thereof, maintain ſuch a ſort of 1 
Philoſophy, as teaches that the Faculty with which the Air is endowed, of ** 
conveying Sounds and Smells to our Ears and Noſtrils, is only owing to "Th 
Chance, without any View of being ſerviceable to Mankind? of * 
SEC. XXXIX. The Uſe of Air in Pumps. | — 
Bes1DEs all theſe wonderful Uſes and Services daily render'd by the Ait that el 
to ſach as inhabit this Earth, a great many more might be mention'd : And WM fct on 
ought not then every Body that has any Senſe of Generoſity, acknowledge 
how much he is bound to give thanks, when he, without contributing any 
thing thereto on his own Part, finds himſelf ſurrounded with ſo vaſt a Force NO 
and Preſſure of the Air, which he can make uſe of according to his own Plez WM Ar. + 
ſure, in ſo many Occaſions for his Conveniency, and to avoid being trouble Reſpir 
ſome to himſelf or others? 200 toy 
Every one who knows that Pumps, Syringes and Fountains, and ſuch lie WF t, rye. 
Hydraulick Inſtruments, are only render'd uſeful by the Preſſure, that is by the requiſi 
Gravitating and Expanſive Power of the Air, which, by the Art of Man, hu piece o 
been applied thereto, will be fully convinced of the Truth of this Propoſition. Wo a fu 
And thoſe who are ignorant of it, may conſider the Spout or Syringe, WM fi or 
ABC, Tab. III. Fig. 3. (of which mention has been made above in Cem Wing and 
plation VII. b. XI.) as a Barrel of a Pump ſtanding in the Water DCE; dom be 
which Pump, as has been there ſhewn, no Water will ever aſcend, tho y00 WPitch in 
fhould draw the Piſton F upwards, unleſs the Air G do gravitate upon the Win  þ 
Water DE. Now, that a Pump on this occaſion may be look'd upon 153 Wal all 
kind of Syringe, is known to every Body. R = 
wick D 


Ster. 


to the 
Noiſe 


> Glaſs 
Veſſel 
d, and 
ortion, 
Half. 
a little 
o {mall 
prevent 
with z 


e dedu- 
nds by 
Hrmed, 

ot Bo- 
ſort ol 
ved, of 
ing to 


the Ait 
|: And 
wledge 
ing any 
2 Force 
n Plex 
rouble- 


ich like 
; by the 
an, has 
ofition, 
zyringe, 
Content 
ZE; 10 
20 you 
z0n the 
on 284 


Ster 


The Religious PhiloſopheF. | 205 


sic r. XL. The Air hinders fermenting Liquors from flying out of the Veſſels that 
contain them. 


Tyar there are ſo many fermenting Liquors, ſuch as Beer, Wines, Or. 
working in themſelves, uſed by ſeveral Nations for their Pleaſure, Retreſh- 
nent, and other Ends, we ought thanktully to confeſs to be owing to the 
Goodneſs of our Creator ; who, by placing the Air upon this Globe, and en- 
cowing it with a Gravitating and Elaſtick Faculty, cauſes thoſe Liquors to 
lay and remain within their Veſſels, which, without ſuch a Preſſure of the 
Air, they would burſt to pieces, or run all out of the Mouth thereof. They 
that have a mind to make a Trial of it, let them take a Glaſs of our common 
Beer, that has done working, and is ſome Days old; let them place it in the 
Receiver of an Air-Pump, and exhauſting the Air, they will preſently ſee it 
ie and froth, and run over the Brims of the Glaſs like Bottled Beer: but by 
letting in a little Air again, it will preſently ſubſide, and ceaſe frothing and 
working. | 

To . no notice, that unleſs the Preſſure of the Air did put a ſtop to ſuch 
Working, the Drink would immediately loſe both its Strength and Agreeable- 
neſs, as every body knows that has taſted Beer after ſuch working in the Air- 
Pump, whereby it is rendered as flat and inſipid, as if it had ſtood a great 
while expoſed to the open Air. 

The good Wives ought likewiſe to be informed, that without this Preſſure 
of the Air, no boiling Water wou'd ſtay in their Pots and Kettles. They that 
doubt thereof, let them ſer a little Tea-cup full of hot Water under the Re- 
ceirer of an Air-Pump, then draw off the gravitating Air, and they will find 
that the Water will run over and dilate itſelf almoſt like Gun- powder that is 


ſet on Fire. 


Sgr. XLI. Refraftion and Twilight, or Break of Day. 


Now as moſt of the Effects we have already mention'd concerning the 
Air, are produced by the Gravity and Elaſticity thereof; altho' towards the 
Reſpiration of living Creatures, towards fertilizing the Earth, and perhaps 
oo towards the Nouriſhment of Plants, and other Matters which are brought 
to pals by the Air, there ſeem likewiſe to be ſome other Faculties and Parts 
requiſite in the ſame; I fay, beſides all this, it does yet render one eminent 
piece of Service to the whole World, and that upon account of being compoſed 
of 2 fluid Matter, denſer than that which is above it, viz. that by the Refra- 
#01 or breaking the Rays of the Sun in the ſaid Air, the Twilight of Morn- 
ing and Evening are produced; whereby a clear and full Day is prevented 
om being turned oftentimes in a very little time into a Night as dark as 
Pitch in the Evening, and ſo again a dark Night from being turned all at once 
to a bright Day, to the viſible Prejudice and Weakening the Eyes of Men, 
— all other Creatures; it being ſufficiently known to all that have tried it, 
o troubleſome and inconvenient are ſuch great and ſudden Changes, from 


aick Darkneſs to a ſtrong and clear Light. 
Hh 2 'Tis 
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*Tis owing to this Property of the Air, that the Countries which lie ne 
the Poles, during their long and diſmal Nights, do participate of yh 
comfortable Light of the Sun many Days before it riſes above the Hor, 
zon : From hence it proceeds likewiſe, that thoſe Nations which lie far from © 
the Poles, and in which the Sun daily riſes and ſets, do diſcover ſooner, and 
are deprived later of the welcome Lightof Day, which they therefore enj 
much longer than if there had been no ſuch thing as Air about this Globe d 
the Earth. | 

To give the Reader ſome Notion thereof; ſuppoſe N Z 8, to be the 
Globe of the Earth in Tab. XIV. Fig. 3. EW HT, the Air ſurrounded i, 
and E Y, the viſible Horizon of thoſe People that dwell at F: Now the $un 
would be inviſible as ſoon as it was got below this Horizon, if there were 
not between the Air and the Sun at A, ſuch a denſe Subſtance as the Air it 
ſelf, which the Ray of the Sun A H falls upon; and Mathematicians knoy, 
that it muſt be conſidered as if it fell upon the Line B C, which touches the 
Air at H; this Ray therefore falls obliquely upon the Air, as making with 
the Line B C the Angle AH C. | 

Now it has been ſhewn above, when we treated about the Sight, in Cap 

templation XIII. That a Ray (Tab. X. Fig. 2.) coming upon a denſer Mat- 
ter, which is likewiſe tranſparent, does not run ſtreight forwards to D, but 
is inflected towards the Perpendicular GQ; that is, being bent or refraQed 
at , is diverted into another Courſe H F; ſo that in Tab. XIV. g. 3. this 
Ray of the Sun A H, by ſuch an Infle&ion, may reach the Eye of one that 
oo at F, whereas it would otherwiſe have paſled a great way above him 
at D. 
It is likewiſe plain by Optical Experiments, that a Ray, according to the 
Right Line H F, falling upon the Eye, the Perſon that ſecs, does always 
fancy to himſelf that the Object is in the Ray F H; for which reaſon the 
Sun A, being really under the Horizon E F Y, they that live at F, think that 
they ſee the ſame in the Line F H, produced, that is at R, and above the 
Horizon. 

Now that this is ſo, has been briefly ſhewn above in Contemplation XII. 
Tab. X. Fig. 4. and from thence it may in ſome manner be comparatively knowny 
how the Rays of the Sun, being refracted in the Morning and Evening Twis 
lights, do enlighten the Earth, and cauſe us to ſee the Sun before it be really 


riſen, and after it is ſer. 


Sgcr. XLII. Conviftions from the foregoing Obſervations. 


Now can the unhappy Atheiſt fancy again, that this Property of the 
Air, with reſpe& to Light, is likewiſe produced accidentally > Wheress 
he is nevertheleſs forced to acknowledge, that it is ſo great a Benefit to him 
ſelf, and the reſt of the Inhabitants of the World, that in caſe he had the 
ordering of it himſelf, he would think that the Advantage which he had 
acquired from this one Property of the Air, was alone worth the while de 
encompaſs the Earth with ſuch a Body. 
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exer, XLIII. The Gravity and Elaſticity of the Air unknown to the Ancients, 


Berok& I quit this Subject, I cannot forbear ſaying ſomething very re- 
markable tor the Comfort and Confirmation of ſuch as have not ſo far for- 
rotten Go p, as to deny the Perfections and Attributes of that adorable Be- 
ng, by whom all things have been produced: Let ſuch therefore conſider, 
that the Gravity and Elaſticity too of the Air, are new Diſcoveries, being 
accordingly ſo term'd by the Gentlemen of the Royal French Academy, in their 
on for the Tear 1702, of the firſt Diſcoveriei made by Modern Philoſophy about 
the Nature of Light, that they were unknown for ſo many thouſand Years to 
he moſt diligent Enquirers into Nature, and continued a perfe& Secret, 
even to the moſt learned Philoſophers, till the laſt Age. For they, and all 
the Ancients, look'd upon the Air to be a light Body, which would aſcend 
f irſelf, at leaſt, that it was without Gravity or Weight, to ſpeak of that 
Property in the firſt Place, till in the laſt Age, the Invention of Barometers, 
together with the ſubſequent Experiments made by the Air-Pump, Fire, and 
ttherwiſe, did furniſh us with undeniable Proofs, that the Air is a heavy 
Body, and that we are able to compute the Weight thereof. Add to this, 
hat the Barometer, (the firſt Inſtrument that has given Men a Notion of this 
ravity of the Air) was not diſcover'd either by the Study or penetrating 
judgment of the Inventer, Torricellius, who had not this in his View, by any 
neans ; but (to uſe the Words of Mr. de Stair, Phyfiolog. Expl. XIX. Sect. 41.) 
as revealed by the Divine Providence in the Year 1643, and as to him, en- 
rely beyond his ExpeRation. 
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CONTEMPLATION XVII 
Of Meteors. ; 


Sect. I. Tranſition to the Meteors. 


WY EFORE we take leave of the Air, it ſeems requiſite to ſay ſomething 
concerning Meteors, ſuch as the Clouds, Miſt or Ps, Wind, Rain, Thun- 
, Lightning, &c. foraſmuch as an infinite Number of Wonders have at all 
nes appeared therein; and the Almighty has thereby, in a particular man- 
K manifeſted his Tremendous Power and Greatneſs many times to thoſe 
o as far as in them lay, endeavour'd to deny it; and forc'd them to own 
43 Fear and Trembling : Let, foraſmuch as the ſame are moſtly placed 
| ol the reach of ſuch Experiments as might ſerve either to make a juſt 
ty into all the Cauſes thereof, or even to try the Certainty of ſome 


proba- 
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probable Opinions concerning them; Humane Knowledge does not exten; 
itſelf far enough in theſe Matters to be able to ſay, with ſufficient Certainty 
how they are produced, and how they operate. J 


Seer. II. The Air is a Menſtruum, or Diſſolving Fluid. 


Tunis ſeems however to be true, that the ambient Air has the ſame Powe; 
and Efte&s upon many Bodies, as that which the Chymiſts call a Menſtr,un 
or diflolving Liquor; upon which it operates after the ſame manner as Brandy 
for Inftance, upon Spices put into it, out of which it extracts ſome of the 
Parts, and incorporates them with itſelf. 


Secr. III. The Air is impregnated with great variety of Particles. 


Tuus we ſec, that all the Efluvia, or Exhalations of ſuch an infinite num. 
ber of Bodies ; that all the Scents, whether of ſweet or ſtinking Bodies, the 
Smoak and Steam of things that are burnt or putrified, the Vapours and 
Fogs ariſing from ſo many Seas, Rivers, Lakes, Ponds, and other Waters, 
the Particles of Fire from ſo many Flames of Nitrous and Sulphureous, of 
Acid and of Alcaline Bodies, or on both of them fermented together ; in a 
word, whatever they call Volatile, and which being exhaled, can aſcend, are 
all mixed with the Air, and collected in the ſame, as in a common Maga. 
zine or Ware-Houſe. Add to all theſe the Rays and Light of the Sun, that 
move with ſo unconceivable a Swiftneſs, as we ſhall. ſhow hereafter, and 
which are reverberated, or do rebound back into the Air in infinite Streams 
and Numbers: To ſay nothing of the Planets and fix'd Stars, which how 
little Effect ſoever they may be ſuppoſed to produce, by reaſon of their vaſt 
Diſtance, yet, ſince theſe Heavenly Bodies are ſeen thro* the Air, and the 
Rays are tranſmitted from them with a prodigious Velocity quite thro! it 
down to us, we have reaſon enough not to paſs them by in ſilence. To 
reckon every thing, would be impoſſible ; and they who are never ſo little 
converſant in the Experiments of Natural Philoſophy, will readily agree, that 
there is ſuch mixture of an infinite number of difterent Particles. 


Sect, IV. The ſame proved in ſulphureous Particles, 


Tur we may give an imperfect Sketch thereof to ſuch as are Ignorant 
and Unexperienced ; and paſſing by thoſe Efluvia, or Vapours, that riſe from 
Water, as being too common; that Sulphureous Particles are mixed with tbe 
Air, may appear from the Scent or Smell of Brimſtone that attends Light- 
ning ſometimes ; beſides that, feveral Accounts teach us, that they aſcen 
from the Yolcano's, or Burning Mountains, in vaſt Numbers, into which they arc 
diſſolved by the means of Subterraneous Fires, after the fame manner as ft 
is done in Chymical Operations: And this is alſo plain from hence, that 
even here in our watry Country, there are Pits or Wells over which if you 
hold a Candle, the Air will immediately be kindled ; inſomuch, that whole 
Houſes have been conſumed by the firing of ſuch Steams ; and not — 

I 
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ace, a Perſon was miſ-rably burnt in that Country, which we call the Beemſter, 
in North-Holland, which is nothing but a drained Meer or Lake. 
Sect. V. The like Mixture with Particles of Fire. 


Tur Fire mingles itſelf with Air, appears by many Experiments, ſuch 
5 Lightnings, as alſo that Matter which the Chymiſts call Phoſphorus, which 


Power ving lain many Years under Water, and being taken out from thence, im- 
/irum, I nediately ſhines in the Dark, and with the leaſt Warmth: (even ſo ſmall 
Brauch, that it can hardly be called hot) it will burn ſo, as not to be extinguiſh'd. 
of the och 2 Phoſphorus is diſtilled from Humane Urine, after it has ſtood ſo lon 


in the Air till it is corrupted : And ſome who have tried it, ſay, that in caſe 
uch Urine can be kept where no Air can come at it, notwithſtanding it be 
o chymically prepared, it will neither ſhine nor burn. | 


Rare Sect. VI. Alcalt's and Acids mixed with Air. 


rs and Tur Volatile and Alcaline Salts, ſuch as thoſe that are extracted from 
Vaters, MW Soot, Harts-horn, Cc. are diſſolved in the Air, is well known to thoſe who 
us, of WM have ſmelt of the ſame, and have often learned to their Coſt, that ſuch Salts 
-ina ne in no wiſe to be preſerved long; and Glaſs Phials filled with theſe Vola- 
tile Salts, and not well ſtop'd, have frequently been found quite empty, or 
Magz. it leaſt have loſt a good Part of them. The ſame has been obſerved as to 
1, that Acid Liquors, by the ſowre Smell that exhales from them, ſuch as Vinegar 
r, and WW and other things: Inſomuch, that if you ſer any Acids under a Copper or 
reams Wl Braſs Plate, the Vapours that exhale from them, and mingle themſelves with 
1 how Air, will eat through ſuch Plates, and turn them into Verdigreaſe. More- 
ir vaſt WW over, in diſtilling Spirit of Sale-petre, which comes over without any Water, 
d the IF ve know that all the Stopples that are uſed to the Phials that contain em, 
ro it ae corroded by the Particles that aſcend into the Air; and that the ſaid Spi- 
, To IF its being put into an open Bottle, do frequently emit viſible Effluvia. 


„ that Sect, VII. Burning Spirits and Oils mix themſelves with the Air. 


Tur Air is likewiſe impregnated with Burning Spirits. This is known to 
every Body that has warmed good Brandy, and held a burning Paper or Can- 
dle near the Steams of it; of which thoſe that are in the Air are immediate- 

orant WF |y kindled. The ſame Experiment is made by the Chymiſts in their Diſtilla- 
from tions, when they try whether their Lutums (that is the Matter which they ap- 
h the ply to the Joints of their Veſſels) are as cloſe as they ſhould be; for if one 
igbt· holds a Candle to them, and any of the Effluvia come out, thoſe that paſs 
ſcend nto the Air through the Lutum, will immediately take Fire. 

y are Oils themſelves will mingle with the Air. Wherefore, to ſay nothing of 
Train-Oil, which can be ſmelt ſo far off (foraſmuch as ſome may doubt whe- 
ther they be the oleaginous Parts themſelves that affect our Noſtrils) let any 


you one take Oil of Olives mingled with Salt, and diſtil it with a glowing Tron 
hole Pot, upon which there is an Iron Helm or Head, with an Orifice or Hole 
long * the Top, ſo as it may be ſhut with an Iron Cover, he will find when the 
ſince Cover is taken off, in order to take ſome of that Matter with an Iron Ladle 


our 
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out of the Pot, and to put freſh therein, that the Steams (which being dtay 
over into the Recepient, do there make what they call an Oleum Philojoptornn 
as ſoon as they come into the Air, flame out, and ſo continue till the Of. 
tice of the Helm be again cloſed. 


Scr. VIII. Other Particles do likewiſe mix themſelves with Air. 


Ax infinite Number of other Particles, beſides thoſe of which we hate 
given Inſtances above, are found to incorporate themſelves with the Air 2; 
with a common Menſtruum, or Diflolvent ; accordingly it is obſerved by Yar 
nius, in his Geography, (Lib. I. Cap. XIX. F. 41.) that when the Spices in 
the Indian Iſlands are ripe, the Seamen know it by the Smell thereof, at the 
diſtance of three or four Leagues: That in the Iſlands named the Armes 
the Air is impregnated with ſo many Acid Particles, that it corodes even 
the Iron and Stones of Houſes, in ſuch a manner, as to reduce them to Duſt 
in a little time: whereas, on the contrary, in the Province of Chili in America, 
the Air is ſo ſoft, and that tho' one put up a Sword without cleaning it into 
the Scabbard, there will never be found any Ruſt upon ir. They that would 
be further informed upon this Subject, may conſult the Author in the place 
we have quoted, 


Sect. IX. Mam Particles preſerve their Properties in the Air. 


ArrER all this, no body I think will ſcruple to acknowledge the Air to 
be a Menſtruum impregnated with an infinite Number of Particles ; only it 
ſeems neceſſary before we proceed, to ſhew, Firſt, That the EMuvia of ſuch 
a great Number of ſolid and fluid Matters, tho' diflolv'd in the Air, may 
yet preſerve the ſame Properties which they had before they were mingled 
therewith. They that deſire ſufficient Inſtances thereof, may ſee what that 
great Naturaliſt, Mr. Robert Boyle, has writ about them in his Diſcourſe on 
the Nature of Efluviums. This, however, has been experimentally obſerved, 
firſt in fluid Matters, from a great many Diſtillations of Waters, of Burning 
Spirits, of Acid Spirits, of Spirits that have Volatile Salts in them, of 

uickſilver, and almoſt all ſuch like Liquors, which evaporating in the Air 
by Warmth, do therein ſo very much maintain their own Figure, that being 
admitted into a Recipient, and turned again into a Liquid Matter, almol: 
all of them yield the {ame Fluid of which they were compoſed before they 
were mingled with the Air. 

The ſame may likewiſe be obſerved in many ſolid Bodies, which the Chy- 
miſts do raiſe, or (as they phraſe it) ſublimate by Fire. Thus, according to 
the Report of the aforeſaid Mr. Boyle, who ought never to be named but 
with reſpect, Sulphur, Camphire, Benjoin, Sal- Armoniac, and even a Metal 3 
heavy as Tin, may be ſublimed and mix'd with the Air by the Heat of Fire; 
and the Parts thereof being coagulated, by meeting with Glaſs or ſome other 


Matter, may be again changed into a ſolid Body, with the ſame Propetties 


it had before. 
And let no Man imagine that we draw our this Analogy too far, becauſe 


they are not ſenſible of ſuch a Heat, or of ſuch Fires in theſe Climates, « 
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night ſeem ſufficient to diſſolve theſe Bodies, and to cauſe them to evapo- 
ute into the Air, to perform which, ſo intenſe a Heat is required in Chy- 
miltry : For whoever has read any thing concerning the Subterraneous Fires 
hit ue w themſclves in burning Mountains, aad with how much Sulphur, 
4hs, and other Matters, they have often filed the Air, even at the remo- 
«ft Places, will find that there is noc the lealt room to doubt thereof. 


, 


dcr. X. The aforemonticned various Particles, by their operating uon each other, 
cauſe the Air to be 1Vholſome or Unwholſome. 


'FRomM what we have ſhewn already, it will follow, Secondly, that he who 
knows how variouſly and powerfuily theſe Particles, floating in the Air, do 
operate upon each other, will eaſily conceive, tnat from the different Con- 
junctions and Separations thereof, different Qualities of the Air does like- 
wiſe reſult. Inſomuch that ſome of the Parts being wholly innocent in their 
own Nature, by their Conjunction and Mixture with each other, may be- 
come hurtful and even fatal; and ſo on the contrary, thoſe that are prejudi- 
cial, may likewiſe become healthful, and thus in many Caſes they may un- 
dergo many Changes. * 


Srer. XI, and XII. Several Experiments to confirm this. 


Thus we ſee (to give an Inſtance of what we have aſſerted) that the 
Spirit of Common Salt and Mercury, neither of which are poiſonous alone, be- 
ng. ſublimated by Fire, are united in the Air, and then become ſuch a 
deadly Poiſon (to which they uſually give the name of Sublimate) that if it 
do not exceed Arſenic or Ratsbane itſelf, it may be counted at leaſt as fatal. 
We ſhall not here enquire whether what has been obſerved by Diemerbroek, 
& Peſte, Lib. II. Cap. 3. might be ſuppoſed to have happen'd after ſuch a 
manner; namely, that the Fumes of Soap with which Linnen was waſhed, 
might have brought the Plague into the Houſes of Nimeguen, and have 
tender d the Air of that Town contagious ; tho? it is well known, that the 
Ingredients of which that Matter is compoſed, have nothing peſtilential in 
them, This is hardly to be doubted, that when the Sabterraneous Fires 
n the times of Earthquakes, have filled the Air with many Exhalations, 
thole Exhalations themſelves, or their Union and Co-operation upon other 
3 of the Air, have often produced Contagious and other Epedimical 

iſtempers. | 

Thus we alſo ſee that great and pernicious Poiſons floating in the Air, 
being joined to other Matters, do thereby loſe their pernicious Qualities. 


And the Chymiſts know . very well, that how often ſoever the afore- 


mentioned Sublimate is exhaled or raiſed up into the Air, it will till remain 
deadly Poiſon : But if one take an equal Weight of Salt of Tartar, and mix 
it therewith, and then evaporate both together, their Parts will unite them- 


ſelves inthe Air, and loſing their poiſonous Faculty, will produce a Medicine 


cad Mercurius Dulcis, which is very good in many Caſes. Some aſcribe it 
tothe ſame Cauſe, that the Plague ceaſes at Grand'Cairo as ſoon as the River 
Nie begins to ſwell ; ſo that whereas = very Day before there might die 
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500 Perſons, the very next Day there would. not perhaps die one, according 
to the Relation in Sandy's Travels, Lib. II. The above-mention'd Mr Jul 
confirms the ſame by many Inſtances. | Bode 

That Gentleman has likewiſe taught us experimentally, that fluid Bodies 
may be changed into ſolid ones in the Air; for example, mix the Spitit af 
corrupted or termented Urin with Brandy, which has not been entirely ſe- 
parated from its Water; and ſetting it over the Flame of a Lamp, or ſome 
other more geatle Heat, the Fumes aſcending from thence will be turned into 
ſolid Body in the Air, appearing at the Top of the Glaſs like a fine white 
Sublimate, notwithſtanding that before the Diſtillation each of them was x 
liquid Matter. 

It is not our Deſign in this place to enquire ſo ſtrictly, whether the 
abovementioned Phznomena at Nimeguen and Cairo, were rather to be aſcrib'd 
to a Precipitation or Coagulation, which ſome of the aſcending Particles 
might produce in the Air; but that ſomething of the like nature may hap- 
pen in the Air, whether by Conjunction or Separation, ſeems to be main- 
tainable in ſome manner, from the Obſervation of the Profeſſor Schagt, at the 
time of the Sickneſs at Leyden, of which mention has been made before in 
Contemplation VII. and that which has been related to me by a curious and 
obſerving Gentleman, ſeems to confirm the ſaid Opinion, which he ſays 
was commonly known to all the Inhabitants of London at that time, namely, 
that in the dreadful Peſtilence of the Year 1665, thoſe Coffee-houſes that 
were continually filled with the Snoał of Tobacco, were almolt the only places 
that eſcaped the Infection. 

I ſhall not pretend to determine, whether what we have juſt now mention 
muſt be underſtood to happen after the ſame manner, as when a good 
quantity of Sublimate is diſſolved in Water, and when into the ſame Liquor, 
which is very poiſonous, Salt of Tartar, likewiſe diſſolved in Water, is poured, 
ſo long, till a reddiſh Powder is produced and ſinks down to the Bottom, or, 
according to the Chymical Term, is precipitated ; after which it will appear, 
that by the Operation of theſe two Matters upon each other, all the Poiſon 
of the Sublimate will be done away: Or, whether it may be ſuppoſed to 
happen in Conformity to that other Experiment, and the Conſequences there- 
of, in making of Mercurius Dulcis, as has been obſerved above. Our main 
Deſign in all this, has been only to ſhew, that upon conſidering the whole 
Matter, we ought to ſuppoſe this Globe of Earth, with its ambient Air, 
not only to be a Mathematical Machine (which may be proved by other 
Experiments) but even a great Chymical Laboratory, in which the Air repte- 

ſents a Recipient, in which thouſands of Kinds and Differences of exhaling 
Particles are collected, either by Subterraneous Fires, by the Heat of the 
Sun, or by ſome other Cauſes; or otherwiſe, as a Menſtruum and Diſſolvent, 
which being poured out upon innumerable Matters, extracts and unites to 
it ſelf various Particles from each of them: And thoſe Particles being 
mingled with the Air, may variouſly operate upon each other, according to 
their different Natures and Properties. | 
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Sect. XIII. Convictions from the foregoing Obſervations. = 

Brroxx we proceed any further, in caſe any body, be he who he will, 
that has formed a juſt Notion of this Conſtitution of the Air from what 
has been ſaid already, and knows what an infinite Number, not only of the 
ame, but even of different Kinds of Particles, do occur in the Air; after 
how many various manners they unite with each other; how from their 
Conjunction, from their Diviſion or Separation, and otherwiſe, ſo many per- 
ricious and fatal, as well as wholeſome and uſeful Effects may reſult; I ſay, 
if beſides all this, he is aſſured, that without Air neither Animals will live, 
nor Plants grow; Can he fit down eaſie under a Perſwaſion, that all things 
do thus come to paſs either by Chance, or by Mechanical Cauſes, entirely 
ignorant of what they are doing, and without any Wiſdom or Deſign ? And 
that without an infinite over ruling Power and Providence, this real Chaos, 
or confuſed Maſs, ſubje& to ſuch an unſpeakable number of Alterations, by 
the multitude and diſagreeing Properties of its Parts, could have been adapted 
for ſo long a Time, and {till continue ſo to preſerve alive ſo many thouſand 
Animals and Plants, and to furniſh all that is particularly neceſſary to 
every one of them, with ſo vaſt a Variety ? And can he imagine, that it is 
to be alcribed to any thing but a Divine Direction, ſurpaſſing all Underſtand- 
ing, that theſe things do not fall into the utmoſt Confuſion ? Yea, can he 
poſſibly, with all his Wiſdom, form any juſt Idea thereof? How from ſuch 
a confuſed Mixture of all kinds of things as the Air is, and among which 
many indeed are ſerviceable and uſeful, but likewiſe many others, both pre- 
judicial and even contagious and fatal; I ſay, that each requiſite Particle 
can diſcharge its Function in its Place, and all the bad ones be prevented 
from doing harm, were it not that the Supreme Will of our adorable Ruler 
did herein exert its Wiſdom and Power. 


Sect. XIV. The Inviſibility and Infipidity of the Air very uſeful. 


THz aforeſaid Wiſdom and Goodneſs of Go p has often occurr'd to me 
with great Aſtoniſhment, when I conſidered, that He has been pleaſed to 
ſubje& to our Senſe of Seeing, Fire, Water, Earth, Sun, Moon, Stars, and 
almoſt all other Creatures, excepting only the Air, which though we can feel 
well enough in Winds, and other Caſes, yet He has thought fit to render 
Inviſible to us. And yet, how does almoſt every Man tremble, when he 
ſees the Vapours and other active Particles therein, gathered together in dark 
— threatning us with Thunder and Lightning, with Storms and 

empeſts? | 1209 

Again, If any one ſhould be obliged to drink the Waters of Fens and 
Marſhes, of Ditches and Kennels, mixt with Dirt and Naſtineſs, tho perhaps 
not otherwiſe pernicious, how loathſome would it appear to him? Or if he 
ſhould meet in it any of the Spawn of Serpents or Toads, tho* there were not 
enough thereof to poiſon him, yet with — much Fear and Terror would 
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he take the Cup into his Hands? And what pains would he take to ſeparate 
what was pure and wholeſome from 3 Compoſition? Now, if in 
i 2 
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the ſame manner, all the Filthineſs that is to be found in the Air, all the 
exhaling Particles, from foul and naſty Places, all the Vapours from ſtinking 
Puddles, or from rotten Carrion, or dead Carkaſſes, all the aſcending Steam 
from poiſonous Minerals, and contagious Animals or Plants, all the Gage 
able Effluvia from the Bodies of Men and Beaſts, and whatever elſe of other 
Infections in the Air might be added hereto ; I fay, if all things were ſet 
before his Eyes in the ſame manner, would he not loath and nauſeate the 
very ſight of them? The ſame would certainly befal him, if he were caps. 
ble of ſeeing with his Eyes the Air that he mutt conſtantly breath, fil 
with ſo many impure and unwholeſome Particles; would he not live in 3 
continual fear of being poiſon'd by them? Would he not employ all the Powers 
of his Mind, even till he was tired, to find, if it were poſſible, among ſuch 
a loathſome heap of diſagreeable things, ſomething that was clean, and could 
be ſuckt in without nauſeating? Should we not ſee Rich Men offering more 
Money for Places where the Air was pure and wholeſome, than they now 
beſtow for ſtare'y Houſes and Country Seats ? Now it has pleaſed the Gn- 
cious Director of all things fo caretully to provide againſt the'e Inconveni- 
ences (that what befals us every Moment of our whole Lives, namely, the 
Inſpiration and Expiration of Air, might be perform'd with Pleaſure, or, at 
leaſt, without producing in us any diſagreeable Senſations) as to render invi- 
fible to us that Air which would otherwiſe ſet before our Eyes a perpetual 
Swarm of deteſtable Objects; and by this means only (tho' they ſhould not 
be dangerous to our Health or Life) releaſe us from inceſſant Cares and 
Fears, of drawing into the Lungs by the Mouth and Wind-Pipe fuch a quar- 
tity of odious things. | 
The like Averſion and Dread of ſo many Particles floating in the Air 
would befal us, but in a much higher degree, if they ſhould become ſenſible 
to our Taſt. Ought not then every Man to acknowledge his Obligations to 
the Wiſdom and Mercy ,of the Great Ruler of this World? Who, tho' he 
cauſes us to hear this compounded Air in Flutes and Organs, to feel it in 
Winds and Storms, and to ſmell it too in many Caſes; yet, that He might not 
make us miſerable, has form'd it after ſuch a manner, that notwithſtanding 
its being impregnated and laden with ſuch a Diverſity of Parts, it can be 
neither ſeen nor taſted, except in ſome particular and very rare Caſes ; by 
which an Atheiſt may be convinced, that He who brings this about, does it 
of his free Will and Pleaſure ; but by no means can it be ſaid to be thus or- 
der'd by neceſſary Conſequences, and much leſs by Chance. Accordingly we 
find, for Inſtance, that when an Apothecary has pounded a good quantity of 
Aloes, and that the fineſt Parts thereof fly up, and mingle themſelves with 
the Air, their Bitterneſs diſcover itſelf to the Taſt of thoſe that fuck in that 
Air: And to ſhew, that the Air is likewiſe in its own Nature viſible, we 
need only compreſs a good quantity thereof together in an Air-Pump, 4 
then let it out again as quick as we can, and it will preſently ſhew itſelf to 
our Eyes like a Fog or Miſt. 
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Sect. XV. The Obſervations of Meteors reſumed. 


Bur to return to the Meteors If we ſhould attempt to ſhew the Cauſes 
thercof fa.ly and clearly, we muſt do it by a number of Natural and Chy- 
nical Experiments, which might be render d Analagous and Uniform to the 
mein Little: But this would engage us in too large a Field; we ſhall 
however produce ſome few, to ſhew how the ſame are generated in the Air, 
without pretending that they may not come to paſs many other ways; for 
15 ſome of theſe, that are now known to us, were hid from the Ancients, ſo 
petlaps ſome may be diſcover d by our Poſterity, of which we are hitherto 
1gnorant. 


dcr. XVI, and XVII. Miſts and Fugs produced by many Exhalations, and by 
the Rarefaction of the Air, ſbeun Experimentally. 


To ſay ſomeching firſt of Miſts and Fogs It is plain from what has been 
ſaid, that unſpeakable Numbers of watry Vapours and other Exhalations do 
mingle themſelves with Air, by which they render it Thick and Untranſpa- 
rear or Dark: As firſt, when chey ariſe in too great a Quantity, and are 
ſo clolely compreſſed together, as to fill the Air, and to obitruct a free Paſ- 
ge of Light. In the ſame manner we ſee in Chambers, where the Smoak. 
does not go directly up the Chimneys, as alſo by the thick Steams of boil- 
ing Water in Kettles, the Air render'd in ſome manner untranſparent and foggy: 
The ſame happens by the numerous Vapours that ariſe in cold Weather in 
Winter, and here in Hand, upon the Breaking and Opening the Ice. 

The ſecond way of producing Fogs and Vapours is, when the Air is more 
naked than uſual, and thereupon becoming lighter, is no longer able to 
valance the more heavy watry Vapours, and to keep them floating in its own 
Region, A plain Inſtance thereof we may ſee in Tab. XIV. Fig. 5. by! ta- 
king ſome of the Water out of the Glaſs Globe A B (from whence the Air 
was firſt exhauſted, in order to fill ir by the ſpouting in of Water, as has 
been ſhewa before on another Account in Contemplation XVII.) and then fa- 
kening or ſcrewing it on to the Air Pump at D, fo that the very ſmall quan- 
uty of Air that remain'd in it at S, will appear above the Water N PB R; 
ater which, a Vacuum being made in the Pump, the Cocks E and K muſt be: 
open d; by which means the Air, which at S gravitated upon the Water 
NP, meeting with no Reſiſtance, will drive it down towards the Pump, 
and ſo the Space A N P, becoming larger, the Air that is in it will be like- 
wiſe more expanded or rarified. Now, as it does alſo become lighter there- 
by, the watry Vapours in it will fink down, and produce a viſible and whi- 
ſh Fog in the Globe, and many times little Clouds, exactly mimicking: 
thoſe that we ſee in the open Air. But theſe Miſts and Clouds, upon the 
Re admiſſion of the Air QW R thro* the Water, and by the Encreaſe and 
Compreſſion of the Air at 8, do immediately diſappear again, and the ſaid- 
Air at 8, as ſoon recovers its former Tranſparency; and ſo, toties quoties, be- 
tomes foggy and cloudy when it has an Opportunity of dilating itſelf and 
0! forcing the Water out of the Globe, upon exhauſting the Air; W 
; DECOMES- 
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becomes clear and tranſparent, upon the letting in of freſh Air: So that cler 
and toggy Weather may be as alternately repreſented as often as you pleaſe 1 

ter this manner; and even when there remain watry Vapours enough in the 
Air, this may be {till produced, provided the Bubble be but a little moit 
within, tho' altogether empty of Water. | 


Secr. XVIII. Refleftions and Obſervations ut on the ſame. 


We have made theſe Experiments very frequently, and from th 
ſerv'd; Firſt, that theſe Vapours, when the Air a heavy in a . 
ter, were not {cen at the firſt Pumping, nor did ſhew themſelves ſooner, til yy po 
afrer ſome Expanſions of the included Air, it became lighter and thinner 
Secondly, This Experiment did not ſucceed well when the Water and Air wer 
cool; probably, becauſe there were not watry Vapours enough mixed with Feu 
the Air: Wherefore hot Water, in a little Glaſs Veſſel (Tab. XIV. Eg. 4) parent 
MN, being placed under the Bell, preſently fill'd the Air with the Steams WWF” Fre 
which exhaled from it; but upon the admiſſion of freſh Air, vaniſhed as before. 

It was likewiſe oblerved at another time, that no Miſt appearing in the 
Glaſs Globe in cold Weather, upon making a Fire in the Room, and the Air 
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in a Thermometer ſhewing itſelf warmer, we renewed our Pumping a little om ü 
while after, and the Fog became immediately viſible. Thirdly, We found caange 
likewiſe, that the Miſt which had been thus produced in the Glaſs, ſubſided Whe 
by degrfes, and the Glaſs became clearer, without admitting freſh Air into 2 
it. As alſo, Fourthly, That theſe Miſts, by letting in freſh Air upon them, nen 2 
and by the Wind which the ſame produced, being put into Motion, occal x the 
on d an agreeable Repreſentation of the irregular Courſe of the Clouds in the 70 
Air in the time of Storms and Tempeſts. I Anti 
I have related this Experiment ſomething the more particularly, becauſe it w * 
did not always ſucceed, and foraſmuch as it ſeem d to give us a great dea d i. * © 
Light into the Nature of Miſts and Clouds. aus St 
Now that the Natural Miſts, and Fogs, and Clouds are of the ſame kind * 
with theſe Artificial ones, ſeems deducible from hence, that moſt commonly the C 
when the Air loſes its Clearneſs, and becomes more dark and obſcure, the | hav 
Mercury in the Barometers deſcends, and ſhews thereby, that the Air is 7 int 
come lighter. 08s; . 
I have likewiſe often obſerved with Aſtoniſhment, that when the Air ap, © oft 
peared clear all above and round about us, in a very ſhort time after, the e 
whole Heavens grew dark and were cover'd over with Clouds. Whethe! We. 
this may be deduced from a ſudden thinning of the Air (becauſe we know o WF fot 
no other Reaſon beſides, that in ſo little a ſpace of Time can operate ſo quid 
over the whole Face of the Heavens) I leave to others. The Barometer mij 
be compared therewith. Arty 
| to ſay 
Secr. XIX. An Experiment to prove that Miſts and Fogs may be produced) wat we 
Efferveſcences. c 
e 


Thirdly, Another Manner by which the Air may be render'd foggy, 1 c 
appear by an Experiment made with two little Glaſſes or Phials, contains y 
I 1 
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1n Ounce each; one of which being almoſt filled with Spirit of Salt-perre, or 
Ius ſortis, or elſe with Spirit of Common Salt, and t'other with that of Sal 
Inmac; put the Mouths of both the Bottles near to each other, and you 
will find, that the Exhalations of both being mingled in the Air, will produce 
1 viſible Smoak or Miſt, which, if the Bottles be placed far enough aſunder, 
annot be obſerved in either of them. 

Now that this way of Eferveſcence, as the Chymiſts call it, is brought about 
by the reciprocal Action of their Particles in the Air, will be readily allow- 
ce ob» d by any one that ever ſaw the Efferveſcence or Fermentation that is cauſed 
rome iy pouring one of theſe Liquors upon the other. 


hinner, W$:cr. XX. An Experiment proving the like Effect by Precipitations or Separations. 


r wer BY Furthhy, WE learn another Way from Chymiſtry of turning clear and tran- 
t with nent Liquors oftentimes into a thick and troubled Matter, by Separation 
Fig. 4) or Precipitation: Thus Sublimate or Vitriol diſſolved in Water, and filtrated 
thro' a Paper, does yield a clear Liquor; but pour into it either Salt of Tar- 
jar or Potaſh, likewiſe deluted in Water, both of which are tranſparent, and 
jou will preſently ſee ſome Parts of the firſt Liquor precipitated or ſeparated 
from the reſt ; by which means the Liquors will loſe their Clearneſs, and be 
changed into a dark and thick Subſtance. 

Whether this has alſo place in ſome of thoſe that People call Sinking Fogs, 
I ſhall not enquire any farther here; this is certain, that thoſe Stenches have 
pen a great affinity with that which we diſcover in making Mill of Sulphur, 
jr the Golden Sulphur from Antimony. 
To prepare the laſt, they uſe to boil in Water the Sulphur of the Regulus 
if Antimony mingled with Salt of Tartar in the Fire, and to filtrate the ſame 
iro' a Paper, ſo that there proceeds from it a clear Liquor of a reddiſh Co- 
cur, and without any Smell; but putting in ſome drops of Vinegar, a grie- 
ous Stench ariſes from it, and the Liquors become thick and untranſparent, 
ntil there ſubſides from it an Orange Colour and Yellowiſh Powder, which 
the Golden Powder, and then both the Liquors become clear again. 
| have often thought with myſeif, whether there were not ſomething like 
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iy * is in the Air, which by way of Precipitation might produce thoſe Stinkin 
* 0s; Firſt, by reaſon of the likeneſs of the Scent; and Secondly, Soy, 


we oftentimes obſerved, upon the Days ſucceeding theſe Fogs, a Reddiſh 


bg ef Orange Colour Scum, very like that of the above-mention'd Golden Sul- 
ts ur, upon ſtanding Waters; which before thoſe Fogs happen'd, were not 
know a be found there. But I leave all this to further Enquiries. 


ſo quick 


* Sgr. XXI. Fogs are Clouds. 


ArrEA having treated of Foggy and Miſty Airs, it does not ſeem neceſſa- 
[toſay any thing more about Clouds; becauſe it is very credible, that 
bat we call here below Miſts and Fogs, when raiſed up higher in the Air, 
compoſe the Matter of Clouds; inſomuch, that a Cloud is nothing but an 
ited Fog. Now that this is ſomething more than a bare Suppoſition, ap 
is from Experimental Trials made by many People, who having climbed 
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up high Mountains, met with thick Fogs in their way; but when they wyre : 
arrived to tac 1op, they cblerved the fame floating under them like gicat tc 
and white Clouds. Hus ecus gives us a particular Relation theieof in his Gy. it 
graphy, Lib. I. cap. 19. H. 41. a \W 
Tac ſame is crtcd by that great Examiner of Nature, Mr. Mariatte in fre 
his Diſcourſe Du Movement des Eaux, p. 10. That climbing up a Mountain Pl; 
at one place he was in the midd.e of a Fog, which wald he was below at dri 
the Foot of the ſame Mountain, appear'd to him like a Cloud he 
Another common Experiment may be made, when Gunners are erying their acc 
Cannon, by diſcharging ſeveral P.eces at once: Now every ore knows that tha 


tae Smoak theteof ſeems to thoſe that are under it like a Miſt in the A'r; 280 
ſa it appeared to me and others that were in the Boat with me, between 4n- 
ſte. dam and Brikſlor, like a black Cloud driving ſofily on; eſpecially, after i 
was catriced by a gentle Wind, that did not ſcatter it, to a good diſlarce 
from the place where it was d.ſcharged, and raiſed up higher in the Air. 80 
that likewiſe it ſcems deCucib.e from hence, that it is not always Watry Va. 
pours, but alſo other Particles and Exhalations of which the Clouds are com- 
poſed : Concerning which, as alſo of the Rains and Dews proceed ing from 
the ſame, and other Meteors properly belonging to Water, ſomething more 
ſubſcrvienc to our Deſign ſhall be mention'd hereafrer in our Contemplation up 1 
Vater. To procecd. 


Srcr. XXII. Wind, and its Uſefulneſs, and Convictions {rom thence, 


Amon the moſt common, but not the leaſt wonderful, Motions of the 
Air, Wind has the principal place. Now it is known to every one, that the 
Wind is a Flood or a Stream of mov'd Air, inſomuch that it wants no farther 
Proof after ſo many Experiments; only let us obſerve here firſt in genera], 
that it is ſomething, which after a very ſublime manner, ſhews the Power 
and Goodneſs of the Great Creator, 

They that have ever read of, or tried the dreadful Force of Storms and 
Tempeſts, of Hurricanes and Travadees, will be ſufficiently convinced of the 
reſiſtleſs Power of the Wind. But Cuſtom makes us contemplate this great 
Wonder wichout any Emotion, But if there ſhould be till any one ſo wretch- 
ed as not to learn his Obligations of Tharkfulneſs to the Great Giver of all 
Things from theſe his Works, let him for once ſuppoſe with us, that there 
was no ſuch thing in the World as Wind or Motion of Air, but that it re: 
mained in a perpetual Stagnation quite round the Globe, like a Pond or Lake 
of thin and dead Water: Mult he not then own, 

Firſt, In caſe that what was raiſed up in the Air ſhould remain in the ſame 
place, without being carried elſewhere, or ſo long at leaſt, till it giew lighter, 
and ſo aſcended ; or heavier, and then deſcended, (to ſay nothing of Cities 
and Countries, which after Earthquakes might be viſited with ſad and fatal 
Diſtempers, by the Corruption of the Air) that great Trading Towns and 
Popvlous Places, where the Smoak of ſo many Fires of Coal, Turf or Wood, 
the Vapours of ſo many ſtagnating Waters, the Stench of ſo many impure 
Places, and thouſands of other kinds of Exhalations proceeding ron 
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Beaſts, Oc. did continually and inceflantly fill the Air; and the whole World 
too, would ſoon be one univerſal Church-yard and Burying-place ; for all 
is Inhabitants wou'd ſoon periſh, were it not that by the help of theſe 
Winds, ſo exceeding neceſſary towards the ſupport of all Living Creatures, 
freſh Air is continually derived to them from the Hills, and other healthy 
Places round about them; and the unwholſome and infe&ious Vapours 
jriven from thence, and diffipated in the vaſt Space of the Skies. And can 
he that obſerves all this, perſwade himſelf to believe that Winds are meerly 
accidental, and that he owes no Thanks for this great Benefit to him 
that made the Winds. 

Scondly, It this is not enough to convince an Atheiſt, yet he certainly knows, 
that if the Vapours drawn from Water were to fall down in the ſame Place 
from whence the Sun had raiſed them up, moſt of em being exhaled from 
he Sea, would likewiſe fall down into it again; and that the dry Land, 
Fruit-Trees, and Plants, would never be able to ſhare in their Moiſture. 
Moreover, the Courſe of Rivers running from Inland Countries and Regions 
remote from the Sea, into which at laſt they diſcharge themſelves, would 
likewiſe in time be partly or wholly dried up: Inſomuch that Dews, Rains, 
and Inundations of Rivers, that render the Earth fruitful, failing altogether, 
would make it at laſt unfit to feed and keep alive, by its Productions, Men 
and other Creatures that dwell upon it. 

Now this entire Deſtruction of almoſt all that breaths upon the Earth, is 
ſolely prevented by the Winds: By Means of which thoſe watry Vapouts, 
that do moſtly ariſe from the Sea, are carried to dry Places, that they may 
there äeſcend in Rains, Dews, Snows, and other Meteors, and ſupply for 
the moſt patt the refreſhing Streams of Brooks and Rivers with continual 
new Matter. 

Now if ſo many Men, ſo many Beaſts, ſo many Birds, ſo many Fiſhes, 
and ſo many thonſands of Trees and Plants, were made without Wiſdom 
ud Deſign: Can any one ſay, without the Contradiction of his Conſcience, 
that the Winds, for want of which all of them would in a little time periſh by 
the Failure of their Suſtenance, ate thus made accidentally and without any 
determinate Purpoſe of our Great Preſerver? Would he ever date to aſſert 
the fame of ſo inconſiderable an Inſtrument as even a Watering-Pot, where- 
with we refreſh the Plants and Flowers of our Gardens? And ſeeing that 
lach a thing was adapted to convey a little Water from ſome adjacent Well, 
ot Brook, into a Garden, and there regularly to ſprinkle the Parts thereof; 
would he dare to maintain, that even ſuch a contemptible Veſſel was made 
without any Deſign of the Artificet ? But if not, how can he expect to paſs 
'or a rational Creature, when he pretends to believe the ſame of the Winds, 
thoſe great Aquæducts and Watering-Pots of the whole Earth, and for that 
reaſon the Preſervers of his own Life, and that of all other Creatures ? 

Thirdly, Now to paſs by the Obligations under which thoſe Men lye, 
that make ſuch great uſe of the Powers of the Winds to their Advantage 
ad Pleaſure both; ſo that where there are Rivers to turn Mills, they can 
apply theſe Streams of Air to the _—_ 4 Can it be imagined, that 

the 
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the ſaid Winds are produced accidentally, when without their Aſſiſtance the 
Inhabitants of the World could reap no Benefit from any of thoſe Countries 
that are ſeparated from them by great Seas, nor enjoy any Communication 
therewith ? 

If ſuch Powers of the Wind, (by which great and heavy Ships are 
convey'd ſo ſwiftly from one Part of the World to another; by which ſuch 
great Machines can be moved as ſhall ſuffice, with the Care of a few Men 
to drain and keep dry ſo many watry Lands, to ſaw and prepare ſo much 
Wood for Building) could be bought or hired with Money; Can any one 
believe, that befides the Merchants, almoft every Body in the World would 
not be ready to contribute their Share, and to pay their Quota, that they 
mighr likewiſe partake of the good Things of other Countries, and of the 
beneficial Effects of Ships and Mills? Now the moſt Gracious Ruler and 
Preſerver of all Things does hold this great and uſeful Power, the Wind, in 
continual Readineſs for every Man that will embrace the Advantage of it, 
even for nothing, and without expecting any other Return than Thankful. 
neſs: And all this he vouchſafes to do, that he may diſplay his Wonders 
even to his Enemies themſelves, by a Matter that is inviſible ; inſomuch, 
that if one had always liv'd in a place where the uſe of the Wind was never 
known, he could hardly be induced by the ſtrongeſt Arguments to give any 
credit to ſucha ſtrange and unconceivable thing. 

And can then an Atheiſt fir down contented, when he not only refuſes to 
acknowledge this Benefit (but even blaſphemouſly denies with his Mouth the 
great Giver of all thoſe things, and if it were poſſible, wou'd moſt ungrate- 
tully blot him out of his Heart alſo) which, by the Adminiſtration of theſe 
Winds, happen to the Advantage of himſelf and all Mankind ? Certainly, 
if the Winds were produced by no other Cauſes than mere Chance, opera- 
ting now this way and then another, ſuch a Man ought to be in a continual 
Fear, that the Air would become fatal and peſtilential ; by ſtagnating and 
putrifying, and the whole Earth a Wilderneſs for want of Rain, and that 
he himſelf and all Living Creatures would periſh by Hunger and Thirſ : 
And if the Winds were not beſtowed upon Mankind as a Token of the Mer- 
cy of its Creator, might not he himſelf draw this Conſequence, that he 
could not be able to eſcape the Power that exerts its ſelf ſo terribly in the 
Winds, and at ſome time or other he would moſt juſtly feel the Effeds 
thereof, as a Puniſhment for theſe his Blaſphemies ? 


Secr, XXIII. The Trade Winds and Monſoons 


I r muſt indeed be allowed, That if there be any thing in the World 
that theſe miſerable Philoſophers may, with an Appearance of Truth, pre- 
tend to be accidental, it is the Wind, eſpecially after the manner that it 
moves and blows in theſe Countries; inſomuch, that it even gives a Handle 
to that Proverb, by which, if one would expreſs in the ſtrongeſt manner the 
Inconſtancy and Fickleneſs of another, we ſay, he is as Changeable as lt 
Wind. But to convince them, that even the Winds are far from being 


governed by a mere and variable Chance ; let them enquire into ogy 
rime 


the Tc 
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riments of Sea-faring People; and they will ſee (and if Go p be gracious 
enough to them, they will likewiſe be convinced) that the Providence of 
St Governour has bound theſe Winds, which ſeem to us to come 


de the 
intriez 
cation 


2 all Corners of the World with ſo much Irregularity and Uncertainty, 
os are by as fixed and determinate Laws, as ever any Clock or Watch made by 
h ſuch its Artificer. . | | 
Men, But not to ſpeak any thing more in Confirmation of what we have now 
much aid concerning thoſe Land and Sea Winds, which, vibrating like the Pen- 
y one dum of a Clock, do every four and twenty Hours blow backwards and 
would forwards upon certain Coalts, without which many Countries would not be 


t they abe to ſubſiſt, nor many Voyages be made ſafely and conveniently ; there 
of the are beſides the changeab:e Winds that govern in our, and other Parts of the 


er and World, two principal and well known Kinds of regular Minds : One of 
nd, in WF hich does the whole Year round obſerve in a manner one and the ſame 
of it, Courſe, always blowing from the ſame Quarter, without any Obſervation 


ankful- of any Return, or of any contrary Wind; and theſe are named by Mariners 
onders WF and Geographers, Paſſage or Trade Winds. Thoſe of the Second Sort are 
much, BW {ch as they call by the Name of Monſoon or Mouſoons (in Latin Motiones) 
never ind theſe blow one half Year from one Corner, and then another half Year 
ve an) WF from that Quarter of the Heavens directly oppoſite. 

Without theſe Trade-Winds, how could they ſail upon the great Ocean? 
ſes to WF How could there hardly any Ship arrive at the Eaft-ludies ? Since at ſome 
th the Degrees North of the Equinoctial you meet with a South-Eaſt or Trade- 
grate- Wind, which, being in a manner directly contrary, does perpetually reign 
 thele mere; and as near as a Ship can (ail againſt or bear up to the Wind, as they 
tainly, WW term it, drives it upon the Coaſt of America and to the Abrolhos ; and where- 
opera. WF 25 they endeavour to ſteer their Coaſt Eaſtward, they ore obliged to make 
tinual ¶ away ſo far to the Weſt, that they may get out of the reach of theſe Trade- 
1g and winds. Being come ſo far, they are brought by changeable Winds to the 
d that Cape of Good Hope : From whence failing into the 38th, 39th, and 40th De- 
'hirk : pree of Southern Latitude, they meet with another Trade-Wind, which 
Mer. blowing almoſt contrary to the former, and to the Northward of the Weſt 
nat he BY (for which reaſon it is called the Weſterly Trade-Wind) carries the Ship to 
in the WW ti, Journey's End; and that too with ſo great a Force ſometimes, that ac- 
Effect cording to the Obſervations which a very curious Mariner communicated 

to me out of his Journal, his Ship was driven by this Wind above 50 Leagues 

to the Eaſtward in the ſpace of 24 Hours And when the Ships return 

from the Eaſt Indies, the firſt South-Eaſt Trade- ind is again ſerviceable to 
World tiem, to carry them ſome Degree North of the Line. | 


| pre- p 

hat i Ster. XXIV. Conviftions from the foregoing Obſervations. 

— [Have often conſider'd with myſelf the great Advantages that accrue to 
2 i . tie Dutch from their Travelling in Trek-Schuits, or Boats drawn with one or 


more Horſes; by which they can in a manner, throughout the whole Coun- 
, compute exactly the Time required to paſs from one Place to another, 
Expt” Bi the Diſtance be what it will. 45 | 

ments K k 2 | Wil 
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Will now any Atheiſt, how obdurate ſo ever he may be, dare to maintain 
that thoſe who alone enjoy the Conveniency thereof, are not the leaſt obi 
ged to the Prudence and Foreſight of their Governours for it; who har 
been pleaſed to appoint the ſame for the Publick Good, in order to render 
the Correſpondence of one City with another the moſt cheap and convem. 
ent to the Inhabitants? And that thoſe have molt Truth on their Side, wh, 
affirm, that it is by mere Chance, or at leaſt, without any View or Deſign 
that at every time, and as often as it is required, freſh Horſes are at hand i; 
draw the ſaid Boats? 

Now if we were to uſe no other Arguments; might not this Conſtancy, in 
ſuch uncertain and variable Motions as are thoſe of the Winds, convince 
every reaſonable Perſon, that the Creator and Ruler of all Things, has there. 
by propoſed to himſelf certain principal Ends and Purpoſes ? For if varia. 
ble Winds and Calms ſhould indifferently reign in all Parts of the Ocean 
what Computation could be made of bringing a Voyage to any ſort of Con. 
cluſion? And how many unhappy Seamen being detained in theſe long Voy- 
ages by Calms or contrary Winds, would run the Risk of periſhing with Hun- 
ger and Thirſt. | 

Let no body think that we carry this our Aſſertion too far; becauſe the 
great Creator of all Things, in order to ſtop the Mouth of theſe blaſphe- 
mous and deplorable Atheiſts, and to deprive them of all Evaſions, and ſhel. 
tering themſelves again behind a neceſſary Conſequence of ignorant and na. 
tural Cauſes, has ſhown them that it was in his Power to have govern'd the 
Winds after a quite different manner; and particularly to have render'd the 
Seas impraQicable and unnavigable by Calms and variable Winds. 

For a Proof hereof, we ſhall make uſe of the Words of that great Mathe- 
matician, the preſent learned Profeſſor of Geometry at Oxford, Dr. Edmund 
Halley, who, after he had been a long time between the Tropicks upon the 
Ifland of St. Helena, and having made the diligent Enquiry into the Nature 
of the Winds by all poſſible Means, informs us (as we find it in the Philo 
phical Tranſaftions Numb. 183.) that about the Coaſt of Guinea he obſerved 
many Calms and Tornado, which are terrible Winds, and run round the 
whole Compaſs, and then he proceeds, Sed. 7. that between the fourth aud 
tenth Degree of Northern Latitude, between Cape Verde and the Eaſtern Iſlands, if 
the ſame Name, there is a great Extent of the Sea, of which it might be ſaid, tha 
there did not blow am, not even variable Winds at al; and that the Sea feemed 1 
be condemned to a perpetual Calm, and was attended with A Claps of Dur- 
der and Flaſhes of Lightning, and great Storms of Rain. Winds that an 
there did only deſerve the Name of little uncertain Blaſts, fhifting hourly, and befor 
they ſhifted, becaming Calm; fo that ſeveral cy before they could fail 6 Degree, 
or about 120 Leagues, were obliged to ſpend whole Months (Varenius, in his Ceo- 
graphy, Lib. I. cap. 21. F. 16. fays three at leaſt) for want of a Wind. 

They that would be further informed of the Properties of theſe Winds, 
may meet with a great many Obſervat ions and Diſcourſes concerning then 
in the Works of the learned Lord Baron, Varenins, Mariotre, and the fo cal. 
led Sea- Charts or Atlas ; particularly all that relates to Trade as" 555 


J 
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Mmſeows, is very accurately deſcribed by the ſaid Ingenious Dr. Halley, and 


T , 

& nay be found in the abovemention d Philoſophical Tranſat?. Numb. 183. 

* Scr. XXV. A Brief Deſcription of the ſaid Winds. 

onreni To inform a general Notion of this, let any one place before himſelf a 

e, who Globe or Map of the World, and view that Zone that is contained be- 

Deſign, een the Tropicks on each fide of the Equinoctial, as Dr. Haley has repre- 

and to ſented it; They call it the Torrid Zone, by reaſon of the Heat. Here he will 
ſee, that the Waters of the great and general Ocean may be conſider d as 

ncy, in divided into three Parts, by the Intervention of Lands : The firſt is the Ethio- 

Invince pic and Atlantic Sea, between Africa and America ; to the Eaſtward there lies 


there. the Second or Indian- Sa, between Africa, the Indian Iſlands, and Neu- Hol- 
vatia - (and; the Third is the great Huth Sea, or Mare Pacificum, extending itſelf from 
Ocean, the Weſtern Coaſts of America along the other fide of the Globe quite to the 


f Con- Philippine- Hands. 
g Voy- Now according to the Obſervations of Dr. Halley and others, we find: 


I. That between the Tropicks in the Atlantic and Ethiopic, as alſo through- 
ſe the MW out the whole Sourh-Sea, there always blows an Eaſterly Trade-Wind, which 
laſphe- W South of the Equator is ſomething Southerly, and North thereof ſomewhat 


id ſhel- Northetly. ; 
1d na- II. That theſe Trade-Winds do not reach farther than to about 30 Degrees 


d the on both ſides of the Equator. | 
'd the III. That however there continually blows a South-Weſt Wind about the 


Coaſt of Guinea upon the Land. 

Mathe- IV. That the Southern Part of the Indian - &a, the Wind blows always 
mund rom the Faſt or thereabouts, with as much Certainty as in other Seas. So 
on the that a conſtant Eaſterly Trade-Wind, and which ſurrounds the Globe, is 
Nature W found at all times in the Places before-mention'd. 

Philoſ- V. But it is very wonderful, that on the Northſide of this ſaid Iadian- &a, 
ſerved Wh the Winds which do one half of the Year blow continually from the Eaſt, 
id the Wi i in other Seas, turn again the following half Year, and blow directly con- 
th aud WF trary from the Weſtern Parts of the Heavens; and theſe are called the 
aud of WW Minſoons. As for the other Particulars of thoſe Winds, mention'd in the 
id, that WF aforeſaid Quotations, we ſhall paſs them by. 


med ti 
Dur- Scr. XXVI. Tranſition to Experiments about the poſſible Cauſes of the Winds. 
at are Ir will not then be neceſſary for us to make a great ſhew, as ſome do, 


d bejne if of the Knowledge we have either acquired our ſelves concerning theſe 
Degrees, WF Winds, or have learned from other People: But it ſeems beſt to adore the 
Geo: Great Director in his unſcrutable Ways and Works, as deſpairing ever to 
; atain to Perfection herein. However, ſince a great many things appear to 
Winds de ſufficiently known concerning the ſaid Winds (tho' it be very little in it 
then I el, with reſpe& to the Importance of the Matter) to prove from thence 
fo ci the Wiſdom and Power of the Creator; that we may not paſs by all of them 
untouched, but furniſh ſome Opportunity to ſuch as have any Inclination to 
2 make 
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make further Enquiries therein, we ſhall briefly propoſe a few Experimeny 
which have been, and perhaps may {till be uſeful to many, either for ; 
Foundation, or at leaſt ſome Lirection in their Thoughts and Diſcourſe; 
about them. | 


SFE cr. XXVII. The faſt Experiment touching the Contraction of the Space in 


in Which the Air is contained. 


SiNcE the Eſſence of the Winds conſiſt in a Motion or Protruſion of the 5 
Air from one place to another, it is certain, that whatever is capable to pro. . 
trude the Air after ſuch a manner, is likewiſe proper to cauſe a Wind. Ac. e 
cordingly we find ; - 

I. That the Air may produce a Stream anda Wind when it is ſhut upary Bubb 
where, and the Place containing it is render'd narrower ; whereupon being 1 
preſſed, it forces its way thro all the Paſſages it meets with, and thereby te- bit 
preſents a Blaſt or Wind. nr © 

This we may ſee when a Man blows with his Mouth, or preſſes a pair d 1 


Bellows, or in the ſudden fall of things that have any Breadth in them, where. of gr 
by they preſs che Air berween them and the Ground, and: driving it away 
on every fide, produce a ſort of Wind. This way of generating a Wind was 
known to Hero Alexandrinus many Ages paſt, by making of a hollow Veſſel 
that was Air-tight, and had two Tubes, a great and a little one ; Thro' cent | 
the greater there runs Water with ſome Swiftneſs into the Veſſel or Ciſtern, dert 
which aſcending in the ſame, contracts the Space wherein the Air was con- 


tained, and ſo forces the ſaid Air with a Blaſt thro' the narrow Tube, by = 
which means little Flutes, Pipes of Organs, and Figures of Birds are made 4 
to yield a Sound ? to ſay nothing of blowing Fires, and even ſmelting Me- ＋ 
tals in ſome Places after the like manner. ak 

Sect. XXVIII. The Second Exferiment with a hollow Globe or ZEolipile. = 

II. Sou Philoſophers (upon obſerving the Experiments of heating a ho- Niue M 
low Braſs Globe, having a little Orifice or Hole in it, and then throwing but ye 
it into cold Water, to cauſe the Water to go into it, and afterwards making Wi will 
it hot again over a Fire, whereby the Vapours ruſh out like a violent Wind) We 


have thought that the Wind does not fo much conſiſt in a Motion or Pro- 
truſion of the Air as in Watry- Vapours, which this Experiment of an AM» 
lipilo or Vind Globe confirms; and have therefore endeavour'd to deduce all 
the Properties of the Wind for the moſt part from ſuch Experiments. But we 
ſhall not here enquire either into the Probability or Difficulties of their Hy- 
potheſis. | See the Figure of ſuch an /ZEolipile, Tab. XXII. Eg. 3.] 


Sect. XXIX. The Third Experiment, The moving of the Solid Bodies throw) 
the Air. | | 


III. Axortrer manner of moving, or producing a Stream of Ait, 


is by cauſing a Body to paſs ſwiftly thro” it; foraſmuch as by that 77 
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he Air follows the ſaid Body with a great Velocity, and riſes a Wind be- 
nd it. 

10 make à very eaſie Trial thereof, one need only extend ones Hand, the 
fingets being cloled, and ſwiſtly ſtrixe upon the Air from one ſide to the 
other; whereby one ſhall be aware that the following Air ſenſibly blows 

zzainſt the opening of the Hand, eſpecially if you moiſten the ſame with a 

little Water, for then you will more ſenſibly feel the ſame. 

But to give a viſible Proof thereof, drop ſome little round Bullets from any 
due Height into a Bucket of Water; and as ſoon as they fall co the Bottom, 
you will ſee ſome Bubbles of the Air that followed em riſing up from the 
Bottom to the Top of the Water; inſomuch, that many times it the Bullets 
deſcend from a greater Height, and conſequently with more Swittneſs, the 
Bubbles will even be as large as the Bullets. 

The ſame has been obſerv'd in the Force of the Wind, which ſome have 
felt to their Harm, upon a Cannon Ball's paſſing very near them, yet with- 
out touching them. 

'Tis the like Sort of Wind, as ſome think, that is excited by the ruſhing. 
of great Hail-ſtones, as they ſwiftly deſcend. | 


Sect. XXX. The Fourth Experiment; Efferveſcences. 


IV. We ſee a Wind likewiſe generated by mixing together two Efferveſ- 
cent Matters, and cauſing them to ferment ; and it is the ſame thing, whe- 
ther both of them be liquid, or one of them be a ſolid Body. 

Accordingly, if you throw Filings of Iron or Steel into Spirits of Salt- 
petre, or into Aquafortis ; or if you mix with the Spirit of Sulphur, Sea- 
Salt, Copperas, or any other Acid Spirit, an Alcaline Liquor, ſuch as Spi- 
tit of Sal-Armoniac impregnated with Potaſh, or Spirit of Hartſhorn, Salt 
of Tartar, ot Potaſh itſelf diſſolved in Water, they will produce a Fermen- 
tation with great Violence, and exhale a Stream of Air and Vapours out of 
the Mouth of the Glaſs or Veſſel that you put them in; of the Force of 
which Fermentation or Ebullition you will be the more ſenſible, if you ſtop» 
the Mouth of the Glaſs for a little ſpace, whilſt they are working together; 
but you muſt not keep it ſhut too long, for unleſs the Glaſs be very ſtrong, 
it will burſt in pieces as if Gun- Powder were kindled in it. 

We do not here enquire after what manner the Wind is thus produced, he- 
Ing ſufficient to our Purpoſe, that a Wind can be ſo made; and that ſuch an. 
Eferveſcence may be produced among the like Particles, even in the Air it- 
lf, has been in ſome ſort proved above in g. XIX. about Fogs. 


dcr. XXXI. The Fifth Experiment, by burning Sulphureous Bodies and Salt- 
Petre together. 


V. Sous Naturaliſts are wont to add to theſe Winds, the very violent 
nd turbulent Protruſion of the Air and Smoak that has been obſerved by: 
ie mixing of Salt-petre with ſome Sulphureous Matters, and touching them 
ly with a little Fire. 

I 


After 


226 The Religions Philoſopher. 


After this manner, we ſhall ſee an Inſtance of it in mingling Antimgy 


with Salt-petre, or (it we fear any Danger from the Smoak ariſing from thi ö 
Mixture) by mixing powder'd Salt of Tartar with the like Quantity of Sal. a 
petre, and then ſetting it on Fire with a live Coal, or red hot Iron, eſpecially * 
if you burn theſe Matters incloſed in a Veſſel, out of which their Smoak may 1 
have a Paſſage thro' a Tube, as the Chymiſts do upon certain Occaſions: "a 
for then you will ſee with how much Force and Swiftneſs there will be: * 
Wind and Stream of Air produced. 1 T 
Some ſuppoſe that the Hurricares are generated in this manner, by the in. rer 
flaming of ſome ſuch Matters in the Earth. Firſt, Becauſe of the great Force Guſts 
and Violence of them, which muſt proceed from a very great Velocity of the Avid 
Air- Stream, which upon this occaſion is very remarkable. Secondly, Becauſe ain! 
they do not laſt long, and commonly not above 7 or 8 Hours. Thirdly, Be. beat 
cauſe they are obſery'd to rule for the moſt Part in certain Places only, Nee 
Fourthly, Becauſe (as we ſee in the aforeſaid Burning Matters) the Streams with ( 
of Smoak diffuſe themſelves on all fides, and ſo the Wind blows from all the 
Points of the Compaſs. Fifthly, Becauſe Earthquakes are often felt at the Ws: c +; 


ſame time in the adjacent Places, and dead Fiſhes found floating in thoſe 
Parts of the Sea that are neareſt. VII 

Now, that theſe Fires produced by Salt-petre and Sulphur, tho kindled Wi; ca 
under the Bottom of the Sea, are not extinguiſhed by its Waters; and that Nihicker 
the Smoak thereof forces its way upwards thro* the ſame, may be eaſily ac Noi e. 
counted for by the Fire-works, that perform their Operations even in the Wr 
Water, where they will remain a great while, without being extinguiſhed, MW Th, 
and from whence Men may ſee the Smoak of them aſcend. The ſame thing Strengt] 
will appear as plainly, by kindling a little Squib or Serpent, as they call i, Weimer: 
and throwing it into a Glaſs full of Water, where you will perſectly ſee the N of! 
Squib burning out, and all the Smoak of it riſing thro' the Water, inſomuch, MW Tj, 
that if any Fiſh were there, tis likely they would all die. | wrike : 

Whether this be the true or only the probable Cauſe of thoſe dreadful e A 
Winds, which they call Hurricanes, we ſhall not enquire any farther here. luced/ b 


Secr. XXXII. The Sixth Experiment, ſbewing, that the Elaftick Porer of tle bel 


Air being augmented, produces Winds. — 

BESsID Es the foremention'd Cauſes of the Production of Winds, the great res itſ 
and principal Property of the Air does ſtill furniſh us with another; which, Puch din 
tho* unknown till of late Years, is yet eſteem'd by many, and with great Ap Porte, f 
pearance of Truth, in this Age, for one of the Cauſes of Winds. This has outh o 
been ſhewn before in the particular Account which we have given of the El. ty of tu 
flick Power of the Air; by which it continually endeavouring to dilate itſelf NPetne rig 
towards every Part where it does not meet with a ſufficient Reſiſtance, breaks Neck ren 
forth with a great and ſwift Stream; inſomuch, that when we take away the with 
Balance of Force, by rendering one of the two adjacent Airs ſtronger, o laß, a8 
rother weaker, the ſtrongeſt always expands itſelf towards the weakelt, ad Wn with 
by protruding or driving it forwards, cauſes that Motion which we call W When t 
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VI The Particles of the Air preſs upon one angther in a Wind- Gun; by 
ohich means their Elaſticity is augmented; and we may ſee that it will drive 
ut 2 Bullet, notwithſtanding the Reſiſtance of the common and external 
ir, with ſuch Velocity. as is now well known to the Amazement of many. 
After the ſame manner, if you blow Air ſtrongly into a little Bottte with a 
row Mouth, and give it room to flow back again, you will find that it will 
u out from thence with great Swiftneſs, tho' it was a long time in blowing 
in, only becauſe it is ſtrongly compreſſed within that narrow Space. Now 
whether certain Sorts of very violent Winds do ſuddenly exert themſelves like 
Guſts and Blaſts, after the ſame manner, becauſe two other more gentle Winds 
driving before them all the Vapours and Clouds in the Air, and blowing them 
wainſt each other, do compreſs the interjacent Air, and diſpoſe it ſo as to 
break out with a great Swiftneſs, for want of a ſufficient Reſiſtance, we ſhall 
leave the further Enquiry to ſuch as think it worth their while, and may meet 
with Opportunities of making it. | 


rer. XXXIII. The Seventh Experiment ; the Diminution or Weakning of the 
Air will produce the ſame Efett. | 


VII. Now, as we have ſhewn from hence, with how great a Velocity the 
Ar can be protruded as it becomes ſtronger in its Elaſtick Faculty, it being 
thicker and cloſer compreſſed in the ſame Place; the ſame Velocity does like- 


wiſe exert itſelf when the Balance of the reſiſting Air only is taken away 


ither in whole or in Part, by diminiſhing the Quantity thereof in any Place. 
Thus we ſee when a Vacuum is made by exhauſting the Air, the common 


Strength of the external Air forces in with very great Swiftnefs. Several Ex- 


eriments proving ſuch a ſtrong Blaſt, have been already quoted upon the Sub- 
ect of Reſpirauon. : ; x} "x2 } 
Thoſe who defire to ſee more Proofs may conſult the Machines of Meſſieurs 
wrike and Papin, ( Philoſoph. Tranſat. Numb. 12 1.) with which, in the Preſence 
i the Royal Society of Lendton, the ſame Force and Noiſe was in à manner pro- 
luced by the ruſhing of the Air into a Vacuum, as is uſually made by the 
ompreſſed Air in a Gun, being let out. 
However, if thoſe that have rieither an Air- Pump, nor ſuch Machines as 
hee at hand, are deſirous to make this Experiment, namely, that the Air 
ces itſelf like. a violent Wind into a Place where the internal Air is either 
uch diminiſh'd, or has very little Elaſticity in it: Let them take a Glaſs 
bottle, firſt putting a little Water into it, and tying a wet Bladder over the 
Mouth of it; ſo that turning it upſide down, there may be about the Quan- 
ty of two Fingers breadth of Water in the Neck of it; then turning the 
tle right again, that the Water may deſcend to the Bottom of it, and the 
eck remain empty: Let them make a little Hole in the middle of the Blad- 
with a Pin or Needle, and through the ſame ſuck out the Air from the 
"laſs, as ſtrongly as they can for ſeveral times; ſtopping the Hole at every 
m with the Finger, that no Air may get in again, 
When this is done as well as it can be, let the Bottle be inverted again, ſo 
the Water may run into the _ upon the Bladder ſtopp'd with 
| l the 
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The Finger; upon the removing of which Finger, the External Air, lil, 
Wind will ruſh into the Bottle thro the Hole of the Bladder and the Wye 
lying upon it, and riſe up to the Top, where the Internal Air had been 
diminiſh'd and weaken'd by Suction. 

Now, if according to the Calculations of Mathematicians, the Air, which 
forces it ſelf into a Vacuum, moves with ſo much Velocity, as to advance 
1305 Foot in a Pulſe, or Second of a Minute, (See Philoſophical Tranſaftin, 
And according to the Obſervation of the accurate Mr. Mariotre, it is ver 
difficult to withſtand, or advance againſt a Wind that moves 24 Foot in! 
Second; and that another, that runs 32 Foot in the ſame time, produces 
ſuch a Storm, as is capable of tearing up Trees and overturning Houſes: 
(See his Diſcourſe du Movement des Eaux, p. 67. and 78. See likewiſe the ſui 
Treatiſe lately done into Engliſh, by the Ingenious Dr. Deſaguliers.) What Hz 
vock and Deſtruction of every thing might we not expect from the terrible 
Force of a Wind, which being above 40 times as ſwift, would, ſuppoſing 
it to act upon the ſame Bodies, exert 40 times as much Strength as the 
aforementioned Storm, eſpecially, if that Air which ſurrounds the whole WM pon 
Globe ſhould have the Opportunity of diſplaying its Elaſtic Power upon (D. 
any great Space that were almoſt or altogether empty of Air? Now, wie- tte N 
ther ſuch a thing may be ſuppoſed to have ever happen'd, and whether ble 
Winds have been protruded after the like manner in the open Air, we ſuil "ag 


not here enquire. 
But this however may be plainly inferr'd from what has been ſaid, that — 


the Preſſure of the Air being enabled to exert itſelf with its utmoſt Force © 

would, by its exceeding Swiftneſs, produce moſt dreadful Effects; deſtroying thithe 
every thing upon the Face of the Earth, in a very little Space of Time ther ir 
as has been already ſhewn in Contemplation XVII. by an Experiment of the 
Air's breaking a Glaſs, tho* the ſame was far from being exhauſted of al 


ration 
ſome 1 


its Air. I 
Secr. XXXIV. The Eighth Experiment; Of producing Wind by Cold. IX. 

VIII. We have ſeen that the abovemention'd Motion of the Air « dlatin 
Wind was produced, by diminiſhing the Quantity or Strength of the Au are 
But beſides this, there is another Caſe in which, tho? the Quantity of the This 
Air be not diminiſhed, yet the Elaſtick Faculty thereof js-weaken'd ; name! expand 
when one Air is only colder than another, which in every thing beſide _ 
may be like to the firſt: By which means alſo a Wind is generated whet outh 
the leſs Cold, and therefore ſtronger Air, expandy/ itſelf, and preſſes ua 2 
the more cold and conſequently weaker Air. „ ttle, 

Many Experiments proving the ſamer are well knywn td the Naturaliſs 3 
and the Operation of the Thermometers, which are Rarefadti ry ul 
and Condenſation of Air, do frequently ſhew the ſame. fs — 

But to give a very eaſy Proof hereof, you may try the following Expt * 
riment: Bind a wet Bladder upon the Mouth CD, of a Glaſs Bone * yo 
FG CD, (Tab. XIV. Eg. 6.) after having pour'd ſo much Water into it,” 5 y 
ll: not quite fill the Neck K C, when the Bottle is inverted. T wry T 4 * 
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ſzcond Bladder HK LI, cutting off the Neck of it in ſuch a manner, 
aut the Orifice HI, may be very large then having made a Hole in it at 
EL, the Neck KL CD, will thereby go thro', and the Bladder at K L. 
nut be tied or twiſted very cloſe about it. After which throwing in a 
1andful of Salt, and one or two handfuls of Snow into the Bladder HIK L, 
upon the globular Part of the Bottle FGKL, ſtir the ſame together with 
1 Stick or Spoon; when, as it is well known, the Snow will begin to melt, 
ud the Air in the Bottle, which is encompaſſed with this Mixture, will 
become very cold; and the Water itſelf, it it were higher in the Neck of 
he Bottle than K L, would eaſily be frozen, which might embarraſs the 
Experiment, and for that reaſon the Water ought not to be higher than 
4B, or below the Bladder K L. Now that the Air in the globular Part 
of the Bottle FG Kl, is weaken'd in its Elaſtick Faculty by this Cold; 
ind that the External Air, which is not ſo cold, being enabled to act upon 
it, will expand it ſelf with greater Force, and produce a Wind, blowing 
upon the colder and weaker Air at P, may appear by pricking the Bladder 
CD with a great Pin at E ; whereupon one may ſee the Air forced through 
the Water ABCD, that is in the Neck of the Bottle with a remarka- 
ble Velocity, like a Wind, up to the globular Part FG KL. 

This Experiment having been likewiſe” tried in the great Froſt, upon 
the 12th of January, 1709, *twas obſerv'd, that as cold as the Air was 
then, yet by chis Mixture, and by the greater Cold, it loſt ſtill more of its 
Elaſtick Power; and the External Air being ſtronger, ruſhing like a Wind 
thitherwards, ſhewed, that a great Quantity of Air may be ſqueez'd toge- 
ther in a cold Place. That which might probably be inferr'd from this Ope- 
ration of the Cold upon the Air, concerning Winds, ſhall be treated of in 
ſome manner hereafter. | 


S r. XXXV. The Ninth Experiment; Of Wind produced by Warmth. 


IX. Tyz Operation of Warmth is directly contrary to the foregoing ; 
dilating the Air with greater Force, thereby producing a Current of Wind 
towards all the Places, where it meets with no Reſiſtance. 

This might likewiſe be ſhewn by the Thermometers, in which the Warmth 
expands the Air; but to repreſent it to thoſe that have no Thermometers 
a hand; Set again a Bottle, in which there is nothing but Air, with the 
Mouth turned downwards upon a Plate or Diſh, upon which you muſt pour 
8 much Water as may riſe juſt above the Brim of the Mouth of the ſaid 
bottle, and thereby prevent any Communication between the External and 
Internal Air. Now if you hold a Burning Coal, and move it round the 
Globular Part of the Glaſs upwards and downwards, ſo as to warm the 
Ar within it, you will ſee that the rarified Air ruſhing out in little Bubbles 
between the Bottle and the Plate, will produce a ſoft and gentle Wind. 

lf you have a mind to ſee this Experiment confirmed with a ſtronger 
aſt, you muſt apply a more ſudden and violent Heat thereto; as may be 
alily done, if you make uſe of a Bottle encompaſſed with a Bladder 
Ib. XIV. Fig. 6.) and leaving it * at CD, ſet it down upon a Plate, 

2 with 
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with Water, then pour hot Water upon the bottom of the Bottle F G, 2 


all round it, with ſome Care leaſt it burſt ; this increaſed Heat vill 
duce a ſwift Current of Air, or Wind made by the Air, which ruſhes Our 


as it is expanded. N 
Sscr. XXXVI. The Tenth Experiment; Wind produced by the Suſpenſion o/ * 
Ceſſation of Warmth. ” 


X. Bor foraſmuch as by the driving out of the Air by Warmth, the int} 
fame is diminiſhed in the Bottle, and therefore, when the Warmth that had WM has 
driven it out ceaſes, the Expanſive Faculty will become weaker than it was War 
before, whilſt there was a greater Quantity of Air in the Glaſs, and whilſt red! 
it had a Communication with the ſurrounding Afr. Ir will therefore follow and 
that the External Air (having the ſame Degree of Cold or Heat with that light 
which was included in the Bottle, and was diminiſhed in its Quantity by if u 
the foregoing Warmth, will paſs more ſtrongly that way, and fo crowd Wat 
itſelf into the Bottle with a returning Wind. One that underſtands Hydro- Wh of \ 
ſtaticks, might demanſtrate the ſame in the preceding Experiments; foral- MW Gra 
much as the Air within the Bottle loſing its greater Heat, the Water wil will 
riſe up into the Neck of the ſaid Bottle from the Plate, by the Preſſure of WM fon, 
the External Air, But as this is writ for the fake of the Ignorant, to make perk 
them even ſee the aforeſaid returning Wind, put into a Bottle again as much I 
Water as will fill the Neck when it is inverted, thereby to render viſible, ſom! 
is above, the Diſcharge of the ſaid Wind thro' the Water; then hold the little 
Bottle for a while over the Steams of boiling Water, to the end, that the Mo 
ſudden Heat may not burſt it, and finally put it into the boiling Water itſelf, take 
till it be very hot, and the Air ruſhes out by the Mouth of it, which is open cloa 
as is done above in St. XXV; then take a warm wer Bladder, and tie it as Lor 
cloſe as you can upon the Mouth of the Bottle, and invert it ſo, that the W 35 y 
incladed Water may lie upon the Bladder , then ſet it by, for a little while fillin 
in the ſame Poſture, till the Internal Air loſe its Warmth, and become very 
equally cold with the External. Now it the Eladder be tied cloſe enough, bas 
the Expanſive Power of the Air, which is in the Bottle above the Water, a (ta 
will become weaker than that of the External, becauſe the Quantity af bo! 
the Air is diminiſhed, and is therefore more rarified : Wherefore in caſe the hold 
External Air, which is ſtrongeſt, can operate againſt the other, it will be (hay 
driven with a Current or Stream againſt the rarified Air; which may be pene 
diſcover'd by making a Hole in the Bladder with a Pin, whereupon you of t 
will immediately ſee the External Air, like a Wind, riſing up thro' ce WF — 
Water. | wy 

Now, whether from all theſe Properties of the Air, and from the Heat of ace 
the Sun operating thereupon, the Eaſterly Trade-Winds, and in ſome mes WF tir. 
ſure likewiſe, thoſe that blow from the South in Spring and Summer, and its 
from the North in Autumn and Winter, may be truly prov'd according t0 Roc 
the manner of · the modern Naturaliſts: Thoſe that are curious, may enqu lem 
by conſulting them. | 


Ster 
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«cr, XXXVII. The Eleventh Experiment ; Wind produced by the Motion of 
the Air upwards. 


xl. Taz = is till one other Motion and Current of the Air, mention'd 
by Dr. Halley, in his Diſcourſe about the Winds, (See Phiſoph. Tranſact. Numb. 
183.) by which it acquires a Proceſs upwards; namely, when the Air, be- 
ing raritied by Warmth or otherwiſe grows thinner, and conſequently lighter 
in the ſame place than when it is compreſſed and increaſed by Cold (as it 
has been ſhewn upon other Occaſions;) it follg s therefore, that in cafe the 
Warmth deſcends perpendicularly from the Sun, there will be produced di- 
realy under it, a ſtreight aſcending Column in the Air, as far as the great 
and deſcending Heat extends itſeif; in which Column the Air will be much 
lighter than that which is about it, and which has not ſo much Heat. Now 
if we look upon this thinner Air as Oil, and the ſurrounding colder Air asthe 
Water, every Body muſt own, that as a Column of Oil placed in the middle 
of Water does emerge, or is driven upwards, and according to the Laws of 
Gravity, diffuſes it ſelf upon the Sutface of the Water, the ſame Appearances 
will likewiſe happen in this rarifid Air. Dr. Haley uſes this Compari- 
ſon, to give us ſome kind of Notion tho', as he owus himſelf, a very im- 
perfect one, of the Motion of the Ait in the Monſconi. 

In order to ſupport theſe Arguments by Experiments, and to render in 
ſome manner viſible ſuch a Current and Wind produced in the Air; take 2 
little Glaſs, EF K L, (Tab XIV. Fg. 7.) about fix Inches high, and the 
Mouth of it between two or three Inches broad; ſet it upon a Table, then 
take a lighted Pipe of Tobacco, and put the Bowl of it in your Month, 
cloathing it with Paper, if it be too hot, and put in the little End of it at 
lor K, upon the Bottom of the Glaſs, and blow the Smoak of it as hard 
as you can into the Glaſs, till it comes very thick out of the Orifice E F, and 
filing the Glaſs, renders it quite dark or untranſparent, which it will do 
very ſoon ; then take the Pipe out of it, ſtaying till the Smoak in the Glaſs 
has in ſome Meaſure loſt the chiefeſt Part of its Motion, and ſtands ſtill like 
a ſtagnating or gentiy moving Water, and repreſents a kind of a Superficies 
above at A B; then take a Nail G C, about a large handful in Length, and 
hold it with a Pair of Tongues a little above the Point C, or a little higher, 
(having firſt made it red hot for that Purpoſe) and place it in a direct per- 
pendicular Poſture, as at G C; then, beginning, as at H, let the hot Point 
of the ſaid perpendicular Nail gently deſcend from H to C; and you will 


| lee, as ſoon as the ſame is come from H to C, or to the Superficies of the 


dmoak A B, that the ſaid Air and Smoak will creep along the Nail, and 


aſcend in a direct Stream from C to L; which eſpecially from C to D, or ſo 
| far as it remains below the Brim of the Mouth of the Glaſs, will preſerve 
us Streightneſs ; and ſometimes, even as high as at L, when the Air in the 


Room is very (till, which otherwiſe is wont to ſcatter and diſperſe this Co- 
Iemn of Smoak as ſoon as it riſes above the Brim of the Glaſs. To all 


vhich Circumſtances, as minute as they are, you muſt carefully attend, if 
l you 
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you would make the Experiment with its requiſite Niceneſs. Now what hay 
been ſaid before is made good by this Experiment. 


Sect. XXXVIII. Conviftions from what has been repreſented about the 4; 


in general. 
No w will any Body deny, that the Wiſdom of our Great Creator does 


in all theſe things far ſurpaſs the Thoughts of Men; who for ſo many Ages 
has been pleaſed to make uſe of ſuch various Methods, and perhaps of many 
more too, to turn the Air into Winds; tho' it is very certain, that thy 
Knowledge of moſt of theſe kinds of Winds, yea, of all that owe their Ori. 
gin to the Gravity and Elaſticity of the Air, and perhaps too of ſuch as ate 
produced by Heat and Cold, has been concealed rill lately from the whole 
World; and who can tell, but that thoſe that are till hidden, may be refer. 
ved for the Diſcovery of our Poſterity ? 

At leaſt, a generous Philoſopher may learn from hence to entertain very 
humble Sentiments of his own Knowledge, and to ſee the Fallacy and So- 
phiſtry of thoſe ſtrong Minds, who fancy they can fathom every thing. Firſt, 
Becauſe we have ſeen ſo many and ſo famous Naturaliſts in thoſe Times, 
treating with ſo much Certainty, and even with the Appobation of very 
learned Men, about the Winds; who, if the Experiments of following 
Years, touching the Motions of the Air, had been known to them, would 
have even been aſhamed of the Conceit of their own Skill therein. Second- 
H, Becauſe, as has been juſt now hinted, even in theſe our Times, in which 
the Grounds of the Knowledge of the Winds have been ſo much augmented 
by new Experiments, the greateſt Mathematicians and Enquirers into Na- 
ture, that ſpeak ſincerely, have openly confeſs*'d how far they till are from 
—_— to a true Notion of theſe things. 

But if an unhappy Atheiſt cannot be yet brought by theſe Repreſentations 
of the Greatneſs of Gov, and of his own Meanneſs, to confeſs the Power of 
his Adorable Creator; let him (if this may in any wiſe contribute to ſer him 
right) I ſay, let him with us contemplate the Globe of the Earth ZF G 
(Tab. XIV. Fig. 3.) and obſerve, that there are found upon the ſame ſo many 
humane Creatures at F, ſo many Beaſts at M, ſo many Fiſhes at V, ſo many 
Birds at X, ſo many Trees and other Plants at O, ſo many ſtately Palaces 
and other Buildings in Cities and Towns at P, ſo many Fires for the Uſe 
and Service of Mankind at Z, ſo many Ships at N, which may paſs fron 
one end of the World M, quite to the other G: And to ſay no more, let 
him ſeriouſly conſider all the Wiſdom and Art wherewith each of theſe things 
have been made after ſo wonderful a manner: Further, let him ſuppoſe all 
thole Men and Beaſts to be without any Life or Motion; the Fiſhes diveſted 
of the Power of Swimming, the Birds of Flying, the Fire of Burning, the 
Trees and Plants of Growing ; let him fancy all the Towns to be uninhab!- 
ted, and all Communication between the molt remote Countries interrupted 
for want of Shipping; Will not the whole Globe of the Earth, with ev) 
thing that is upon it, appear to him a moſt melancholy and moſt frightfil 
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too by ocular Demonſtration, that it was poſlible to endow a certain fluid 
and inviſible Matter ſurrounding this Globe with ſuch wonderful Qualities, 
chat by means of the ſame, ſo many Millions of Men, and other Creatures 
would live ; that the Fiſhes which he now ſees floating upon the Water, 
would ſubſiſt under them; that the Birds ſhou'd be able to fly, the Trees 
ind Plants to grow for the Suſtenance of ſuch Creatures; that Fire would 
burn for the Preparation of Food, for Light, and a thouſand other Uſes; that 
Ships, tho' loaded with a moſt ſurpriſing Weight and Burden, would be car- 
ried to the re moteſt Parts of the World, by the Strength of the (aid inviſible 
Matter; not to recount all the other Services that are render'd thereby to 
thoſe who inhabit this Globe : would he not, after having ſeriouſly weighed 
all theſe things, confeſs the Diſcoverer or Inventer of ſuch a Fluid, to be 
wonderful Wiſe 2 Or, could he imagine that this Matter, deſtined to ſo many 
different and important Purpoſes, was capable of acquiring by Chance, and 
without Wiſdom, the Properties neceſſary to produce not only ſo many and 
ſuch grear Things, but of ranging and diffuſing itſelf, of irs own accord, 
quite round the World? And can he then continue to affirm the ſame of the 
Air, by which he lives, and from which he reaps ſo many Advantages, 
which does all this, and much more (till > Eſpecially if his Knowledge ex- 
tends ſo far as to be able to compare the Structure of Men, Beaſts, Birds, 
Fiſh, Plants, and other things; (of which ſomething has been ſhewn alrea- 
dy, and more will be hereafter) with the Air and its Operations, and from 
weer obſerve with what mutual or reciprocal Reſpects they have been 
created, 

And if this do not yet ſuffice, fince the abovemention'd Benefits of the 
Air do neceſſarily bring along with them this Inconvenience, that the Force 
which was requiſite ro make the ſaid Air uſeful in ſome of the caſes before- 
mention'd, is no leſs hurtful in others; and would deſtroy or cruſh to pieces 
wholly, or in part, moſt of the Buildings and other things ; let him ſay, whe- 
ther he ſtill believes that it is by meer Chance, and without any Deſign, 
that there is throughout the whole Expanſe of the Air ſo wonderful an Equi- 
librium, whereby every Creature that wants Air, can ſo ſafely enjoy it; 
and at the ſame time, be ſecured againſt its raging Powers by the ſame Equi- 
librium, or Balance. 


Scr. XXXIX. Convictions from the Meteors in particular. 


Ws have dwelt long enough already upon the Air and its Meteors; wherc- 

fore we ſhall adjourn what we had to ſay about Thunder, Lightning, Rain, &c. 
till we ſpeak of Fire and Hater. 

Let me only here ask our deplorable Philoſophers the following Queſtion : 
la caſe it is by Chance, and without a wiſe Direction, that every thing hap- 
pens in and about the Air, how can they without a mortal Dread contem- 
Plate the ſaid Air, and the leaſt Aſſemblage of Clouds and other Meteors 
therein, and not tremble when they think, that it is wholly accidenral that 
e Thunder don't deſtroy them, the Lightnins conſume them, and the Hail- 
foes daſh them to pieces; or that the dreadful Powers of Heaven being 

put 
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— in Motion do not reduce all things to their native Chaos and ] 
tuſion ? 4 
Once again, miſerable Atheiſts! who if they live at eaſe muſt renoune 
their own Principles; ſince, if all things were fortuitous, this Danger would 
always be at hand; and ſince it is as great, nay a greater Wonder, that they 
live unharmed but one Day amidſt theſe deſtroying Powers of the Air, than 
that the whole Globe of the Earth, and every thing upon it is not thereby 
overturn'd and confounded. How much more happy muſt not they even 
own thoſe to be, who diſcover herein the Goodneſs of the Great Governor 
of the Univerſe; that this vaſt Sea of Air ſurrounding the whole Earth, ip 
which they would otherwiſe meet ſo many Cauſes of their Death, does yer 
concur in keeping them alive; and that all the Meteors thereof produce Profit 
and Pleaſure for them; that the Minds favour their Navigation, ſerving to 
to bring them the Treaſures and Commodities of the other Quarters of the 
World, and are of infinite other uſes to them; that the Rains cauſe their 
Fruits to grow; that the Dews do often ſupply the place of the ſame in great 
Droughts ; that even the cold Sow itſelf tends to fertilize their Lands; that 
other inflamed Meteors purity the Air of unwholſome Vapours, and that in 
intolerable Hears, the terrible Fires of thoſe otherwiſe ſo pernicious Ligh- 
uings, help to make it more cool and refreſhing ; that the Sound of Thunder 
is as the Voice of God, whereby many, who too little acknowledge a Cres- 
tor, are, as one may ſay, awaken'd from a dead Sleep. Thus Hiſtories do 
teſtify how the moſt God-forgetting Atheiſts, that the Caligulus, the Ni 
altho* the mighty Tyrants of the World, and placed above the fear of all 
things, have been forced, only upon hearing the Thunder, to confeſs in Haff 
what they never would have own'd in Words, namely, that they ſtood in 
awe of one that is higher than they? Let me in the laſt Place ask the Free- 
thinkers (as they call themſelves) whether in calmly comparing the intemif 
Diſpoſition of their Mind with that of godly Men, ſo contemptible in theit 
Eyes, they be not convinced, that they have reaſon to prefer to their own 
Condition, the happy one of a poor ſimple old Woman that lived in a Vik 
lage, who being ask d how ſhe could be ſo merry, as even to ſing in one d 
the greateſt Storms of Thunder and Lightning ſhe ever felt, anſwer'd, That 
ſhe was well pleaſed, to think that the Lord of all the Earth did ſtill vouchſafe to ll 
down from Heaven, ſpeaking in ſuch a Voice to thoſe who did not ſufficiently acknow 
ledge his Mercies to em, and putting them in mind of their Duty. | 
This Incident has often caus'd me to wonder, how. much theſe RefleQtions 
of a poor ignorant Creature could make her ſoar above the reach of the moſt ex 
alted Philoſophy, who, acquieſcing in the Goodneſs of the Almighty Ruler of 
all things, found her ſelf in ſuch a TranquiHity of Soul, at a time when the 
dreadfulleſt Cracks of Thunder and Lightning, that ſeem'd to ſet the World 
= Fire, made the ſtouteſt Heart to tremble. Let an Atheiſt think on thele 
things. * 
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